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There’s a Reason for 
These 5355 Strands of Copper 





Look closely at this conductor. Notice the hundreds of 
fine individual copper wires. Belden strands together 5355 of 
these electrolytically pure copper wires to make this one size 
4/0 conductor. Ths ules dea elite dake Mats. -easier for 
you to use, 

Now look at the insulation—famous for its resistance to im- 
Pact, abrasion, twisting, or flexing. Belden engineers have put 
over 4@ yedrs’ production technique and research into this 
modern rubber compound. It’s the toughest possible cover—at 
the lowest possible cost. You get more hours of satisfactory 


service—specify Belden on your next order. 

















Volume 


A: M2 
Publi 


Clyde I 
Willian 
Henry 

George 


Russel 


Easte 


COP’ 


Sent 
Publ 

















om | VELDING [ENGINEER 


THE WELDING ENGINEER, with which is combined The Acetylene Journal S 











PUBLICATION 








Volume 34 - Number 7 





July, 1949 









\. M. Morris T. B. Jefferson 


Publisher Editor 


Clyde B. Clason Managing Editor 


William C. Henzlik Assistant Editor 


Henry W. Young West Coast Editor 


George Doying, Jr. Chie} Washington Bureau 


Russell F. Anderson Editor, World News 





C. H. Clarke. 
Eastern Manager, New York, Tel. Longacre 4-3000 


E. J. McOsker 


Central Manager, Hanna Bldg., Cleveland 
Tel. Superior 7000 


Thomas H. Barry 
Western Manager, Chicago, Tel. W Hitehall 4-7900 


Carl Dysinger 
621 S. Hope Street, Los Angeles, Calif. 
Tel. Michigan 3873 


John Otterson 


68 Post Street, San Francisco, Calif. 
Tel. Douglas 4600 


John Doyle 
{ssistant to Manager 





COPYRIGHT 1949 All rights reserved 
McGRAW-HILL PUBLISHING COMPANY, INC. 
JAMES H. McGRAW 
1800-1948), Founder 
JAMES H. McGRAW, JR. 

President 


CURTIS W. McGRAW JOSEPH A. GERARDI 


ice-President and Treasurer Secretar) 
EUGENE S. DUFFIELD NELSON BON) 
Senior Vice-President Vice-President and 
ications Division Director of Advertising 


1. E. BLACKBURN, JR. 
Vice-President and 
rector of Circulation 





PUBLICATION OFFICE, 210 8S. Des Plaines St., Chicago 6 
EDITORIAL OFFICE, 520 No. Michigan Ave., Chicago 11 
EXECUTIVE OFFICES, 330 West 42nd St.,. New York 18, N. Y 
Return postage guaranteed Branch offices, Chicago, San Francisco 
Washington, Philadelphia, Cleveland, Detroit, Pittsburgh, St. Louis 
Boston, Atlanta, Los Angeles. Published monthly with an additional 
lirectory number in June 





McGraw-Hill Publishing Company Inc. Entered as second class 
matter Aug. 23, 1948, at the post office at Chicago, Ill., under the 
act of March 3, 1879. 

Subscription rates 


Single copy 50c, United States and possessions $5.00 per year. $8.00 
for two years, $10.00 for three years. Canada $6.00 per year, $10.00 
for two years, $12.00 for three years. Pan American countries $10.00 
per year, $16.00 for two years, $20.00 for three years All other 
ountries $15.00 per year, $25.00 for two years, $30.00 for three years 
THE WELDING ENGINEER is indexed regularly by Engineering 
Index, Inc. 


IN THIS ISSUE 


COVER: Cutting a 34-in. ingot—one of the many uses for oxyacety: 


lene welding and cutting in the steel mill. Courtesy Linde Air Prod- 
ucts Co. 


Production 


Lustron’s Spot-Welded Homes 7 


CLYDE B. CLASON 


ecco 34 
L. P. Bil 


Heavy Cutting 


Research 


Balanced Waves for Inert-Are Welding -I......... bes 21 


R. F. WYER 


Maintenance 
Pn UN SI Ui le 28 
HOWARD C. CLOSE AND E. J. ST. EVE 
Weldment Replaces Cast Cylinder...................... 42 
RAY BLOOMBERG 

Distributors 
SN ELS ok nadine Dae adukiabcdae nats an 
r. B. JEFFERSON 
ie Dower Baek BOs .6kskccekassesascas 32 


JAMES H. DAVIS 


Editorial 


Oe Se eee ee ee ree ee 15 
NE RN NN hg a keegan. Wee a ean. : . 16 
Engineering Data Sheet No. 1060................. 19 
NE 505 oe din eek PeaeeeL OR We Rew bs Se sg 
Peet ae kas a eek et eek if ok ; . a 
Piewe- ob the ImGmetNr . 6ckx cn ss sc kces aun. 08 


About People A ee Pe ee 


I a on ike 0 nh ms we Adie 76 
ee ee Cee SO SG: . 0.00 est uas seen cs wee ere eS 
Searchlight Sectiom .......ccccccsccsccvccccsscccsscseses 79 
RNR, wariicthk hd ee Sk RGR Sees eres = ‘< 


Advertisers in This Issue................. Se ee 





' 

' 

| 
cA 
Lin 
~——< 
Cy 
a 
‘is 
ae BS 
a 
J? 
“a - 
¢ 


:2 8 
jot i! 


A? / 
ti. U8 
CT ltd hia 


armani 


Grier etiwii dad 


i! 
L 











No other metal offers 


It’s called Alcoa brazing sheet... 
tough aluminum alloy clad on one or 
both sides with a layer of brazing alloy. 

Result? Parts fabricated of this ma- 
terial need only be formed, assembled 
and heated to make a finished piece. 
Besides its exceptional economy, braz- 
ing sheet often permits assemblies not 
otherwise possible. 

But that’s not all to the aluminum 
brazing story. Many Alcoa Aluminum 


alloys can be brazed by conventional 


INGOT * SHEET & PLATE + SHAPES, ROLLED & EXTRUDED + WIRE = ROD + BAR + TUBING + 


‘built-in’ brazing 


methods. Torch. Furnace. Dip. 

You’re missing a big production bet 
if you haven't considered brazing for 
your aluminum assemblies. And you’re 
missing a lot of good technical infor- 
mation if you don’t get a copy of 
Welding and Brazing Alcoa Alumi- 
num. Ask your nearest Alcoa 
Sales Office or write ALUMI- 
NUM COMPANY OF AMERICA, 
1751G Gulf Building, Pitts- 


burgh 19, Pennsylvania, 


a 
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PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS + IMPACT EXTRUSIONS 
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ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS * FABRICATED PRODUCTS * FASTENERS + FOIL * ALUMINUM PIGMENTS * MAGNESIUM PRODUCTS 
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Liberty Is Not a Gift 


God grants liberty only to those who love it, and are 
always ready to guard and defend it—DaAnieL. WEBSTER. 
IF WE ARE to believe the words of Daniel Webster, 
only 52% of the people in this country have the 
right to enjoy the privilege of living in the greatest 
nation on earth. This is the 52% who demonstrated 
that they appreciated their responsibilities by going 
to the polls and voting in the last presidential 

election. 

Many of those who take no part in guarding the 
liberties of our republic by going to the polls are 
the first to criticize when things in Washington 
don’t go to suit them. These irresponsible citizens 
seem to be the last to recognize that if they would 
take the time to vote, the political situation might be 
more to their liking. Let them look back to a July 
of 173 years ago! 

A small group of our forefathers—small-town 
merchants, country lawyers, farmers and perhaps a 
banker or two—decided that liberty was a precious 
heritage—a heritage worth fighting to win. They 
proclaimed that the thirteen North American col- 
onies should be the “land of the free.” Struggling 
against tremendous odds, they made their Declara- 
tion a fact; they wrote a Constitution different 
from any the world had ever seen, and they estab- 
lished a Bill of Rights granting all of us the rights 
to life, liberty and the pursuit of happiness. 

The wisdom of the founders of this nation has 
often been questioned, but in the acid test of time 
it has never once been found wanting. Never in 
all history has a nation experienced the steady, 
lasting growth found in these United States. Never 
have so many enjoyed so much in the way of mate- 
rial advantages. More powerful nations have waxed 
and waned while our nation with its constitutional 
provisions for liberty has grown ever stronger and 
stronger. 

Since there are all sorts of us in the United 
States today, there are even some who feel that the 
masses enjoy too much liberty. They would elimi- 
nate some of our freedoms: freedom of speech, 
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freedom of choice, freedom of religion, freedom to 
work where and when we please, freedom to buy 
and own property, freedom of enterprise. But if 
you knock out any one of them, you will make it 
so much easier to eliminate the rest. 

Liberty is not a gift from on high; it is earned 
by our own endeavors and destroyed, much more 
easily, by our neglect. The enslavers are always 
with us; whether they succeed or not depends upon 
our vigilance. That vigilance, as was once pointed 
out, must be eternal. 

Regardless of what those who would destroy our 
liberties may say, freedom of enterprise—freedom 
of opportunity plus the freedom to compete—has 
made it possible for a nation with only 6% of the 
world’s land area and 7% of the world’s population 
to enjoy the world’s highest living standards and 
still be able to spend billions of dollars to improve 
the standards of living of other nations. 

Those precious liberties that 48% of us are so 
carelessly neglecting make it possible for each of 
us to seek the job affording the greatest pleasure 
and the best pay. They allow us to call the doctor 
we want. They enable the development of individual 
strength and character, which is imparted to our 
nation to make it strong. 

As we again celebrate the birth of liberty in our 
nation, let us remember that now, more than ever 
before, we must continue to guard our heritage. 
We must guard it both from the obvious dangers 
outside and from the more insidious and deadlier 
dangers boring from within. Nothing must ever 
come to pass in these United States that shall 
endanger the rights which all true Americans 
cherish—to life, liberty and the pursuit of happi- 
ness. Once these basic rights are gone, we are lost 
indeed. 
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The modern Gar Wood Load & Packer for garbage and rubbish. 

















The high corrosion-resistance and dura- 
bility of N-A-X HIGH-TENSILE makes it 
ideal for use in garbage disposal trucks 
and similar applications. Another reason 
why industry is rapidly changing to 
N-A-X HIGH-TENSILE. 


GREAT LAKES STEEL 


N-A-X Alloy Division e¢ Detroit 18, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 
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I—LUSTRON HOME at Columbus, O. This model modern home has been inspected by thousands of admiring visitors 


LUSTRON'S 


SpotW elded 


The new Lustron home has taken our country by storm. Basically, 
it’s a prefabricated framework to which porcelain-steel panels 
are bolted in the field. Ingenious welding set-ups were designed 


BY CLYDE B. CLASON 





Homes 


i, ener talks about the housing 
shortage, but Lustron Corp. is 
doing something about it. In_ its 
huge plant at Columbus, O., the com- 
pany is tooling up to produce 100 
five-room steel houses a day. And what 


2—LIVING ROOM is featured by a large picture window 3—DRESSING TABLE and large mirror are part of the 
and by the combination bookcases and wall recess home. Notice overhead storage and sliding doors 
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houses they are—fireproof, decay- 


proof, termite-proof, vermin-proof 
and rat-proof! One of these “homes 
of tomorrow” is hauled to you in 
a large trailer that holds everything 
including the kitchen sink. Your 
house is erected on the site by a fac- 
tory-trained crew in less than a week. 
Nor is the cost prohibitive. In the 
Columbus area you can buy one for 
about $9,000 exclusive of the lot; 
elsewhere prices will naturally be 
higher because of increased trucking 
charges. 


PLAN 45,000 Homes A YEAR 


Though production is being geared 
to a peak capacity of a hundred 
homes a day, more than 45,000 lux- 
ury homes yearly is the goal of Lus- 
tron’s president, Carl G. Strandlund, 
a man who established one of the 
nation’s outstanding production rec- 
ords during World War II. Mr. 
Strandlund, former vice-president 
and general manager of the Chicago 
Vitreous Enamel Product Co., has 
extended his successful methods to 
the housing field. 

Porcelain enamel on sheet steel is 
the basic material of the Lustron 
home (Fig. 1). The outer walls are 
built up of standard 2 by 2 ft 
panels, each insulated by 11% in. of 
Fiberglas to make a home that is 
warm in the winter, cool in the sum- 
mer. A waterproof plastic packing 
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4—WALL SECTION is first bolted to the 


concrete foundation to erect a home 





5—PLUMBING WALL is one of two installed for bathroom and kitchen. 





Silver-brazed copper piping is used to provide corrosion resistance 


that never needs replacement seals 
the joints between panels. Interior 
walls are likewise made of porcelain- 
enameled panels, and the roof is 
formed of large enameled-steel tiles 
which have been pressed to the re- 
quired shape on one or another of 
Lustron’s 163 presses. Floors are 
finished with polished asphalt tile 
in colors chosen to harmonize with 
the walls. 

A Lustron home never needs 
painting, either inside or out. If the 
outside gets dirty, wash it off with 
a hose the way you do your car. 
The inside walls can be kept beauti- 
fully clean with a damp cloth. Stand- 
ard equipment includes a combina- 
tion dish-clothes washer, floor-to- 
ceiling kitchen cabinets, china cab- 
inet, recessed bookcases, vanity table 
with built-in mirror, seven large 
closets with doors sliding into the 
walls, automatic water heater and 
kitchen ventilating fan. 


HEATED FROM CEILING 


Let’s take a closer look at one of 
these dream homes. Its dimensions 
are 31 by 35 ft, in which area will 
be found a 14 by 16 ft living room, 
two bedrooms, a dining alcove, 
kitchen, utility room and bath, all on 
one floor. The attic space is used 
for structural members and for heat- 
ing and insulating. The home has 
a radiant-heating system operating 


from above the ceiling. Hot air from 
an overhead oil or gas furnace cir- 
culates through a chamber built in 
the ceiling. As the temperature of 
the ceiling increases, heat rays are 
radiated downward. (It is true that 
hot air rises but heat itself radiates 
in all directions). Since hot air 
does not circulate through the house, 
there are no air currents to carry dirt 
and soot around. The 6-in. Fiber- 
glas insulation immediately below the 
roof and the 11/-in. insulation of the 
walls keep most of the heat within 
the house. 

The living room (Fig. 2) has a 
large picture window and_ built-in 
bookcases in combination with a cen- 
tral wall recess suitable for the in- 
stallation of a large mirror. Between 
the dining alcove and kitchen is a 
wall with a service “pass-through.” 
This wall serves a double purpose; 
the dining side holds a china cabinet 
and the kitchen side cabinets and 
work table. 

Built-ins and sliding doors are 
again used to full advantage in the 
bedrooms. The 12 by 12 ft master 
bedroom (Fig. 3) has a built-in van- 
ity table with a large mirror; this 
useful piece of equipment is flanked 
by two floor-to-ceiling closets and 
surmounted by overhead storage 
compartments for luggage and 
blankets. There is also a floor-to- 
ceiling closet in the other bedroom, 
and a third closet with shelves for 
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6—ROOF TRUSSES being anchored into place. The ten roof trusses are 
fabricated as half trusses in the factory, then bolted together in the field 


linen storage is located conveniently 
All of 
the doors open by sliding into the 
wall. 


between the two bedrooms. 


The bathroom contains the usual 
fixtures and also built-in soap dishes, 
a cabinet and a pole for a shower 
curtain. Still another closet with 
sliding doors is located immediately 
outside the bathroom. 

There is no basement. The utility 
room adjacent to the kitchen holds 
the automatic water heater, radiant- 
heating plant and a large broom 
closet. There are also built-in hooks 
for indoor clothes lines. Because 
the suspended heating plant takes up 
no floor space, bulky home equip- 
ment such as a deep-freeze unit or 
an ironer can be placed immediately 
under it. 

Copper plumbing and conduit wir- 
ing are built into the wall sections 
for life. Service panels in the utility 
room provide easy access to meters, 
switches and plumbing connections. 
Window screens come with the 
house, while storm windows may be 
ordered as accessory equipment. 


ASSEMBLED BY BOLTING 


The foundation is a poured con- 
crete floor slab, prepared with special 
attention to insulation and moisture 
protection. Wall sections (Fig. 4), 
consisting of spot-welded rolled-steel 
members, are bolted to a steel foun- 


dation plate embedded in the con- 
crete. One of the wall sections in- 
cludes the plumbing for the kitchen, 
another the plumbing for the bath- 
room (Fig. 5). When all 28 of the 
wall sections have been erected, the 
ten roof trusses are anchored into 
place (Fig. 6). Gable ends are at- 
tached to the outer trusses, and the 
house is ready to receive its walls 
and roof. Erection time of a com- 
plete home is set at 130 to 140 man- 
hours at the site. Some 2,000 spe- 
cially built semitrailers will eventu- 
ally be used to ship out Lustron 
homes, each trailer spending about 
four days at the building site, where 
it serves as a mobile warehouse. 
Plans for the Lustron home were 
viewed and reviewed by all federal 
housing agencies; skeptically exam- 
ined and re-examined by officials of 
the Reconstruction Finance Corpora- 
tion. “The well-known engineering 
firm of Stone and Webster was called 
in by RFC for advice and gave an 
unqualified endorsement to both en- 
gineering and business angles. 
Lustron not only had to design a 
home and tool a factory to produce 
it; it had to face the even more tre- 
mendous problem of meeting all of 
the building codes in the United 
States. That the company in its brief 
11% years of existence has so far been 
only partially successful in meeting 
the totality of codes is scarcely sur- 
prising. There are some backward 
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areas—and in this instance the back- 
ward areas are usually the largest 
cities-which have not yet amended 
their antediluvian restrictions to al- 
low a prefabricated steel home to be 
built. No matter. The country 
wants the Lustron house, and it has 
come to stay. Sooner or later pub- 
lie pressure will force a revision of 
the archaic and outmoded codes 
which now hamper housing construc- 
tion. 

Lustron’s dynamic President 
Strandlund was born in Sweden, 
came to the United States when four 
years old. His experience in Ameri- 
can industry has been as successful 
as it has been varied; among his 
contributions to industrial develop- 
ment is the unit assembly plan which 
feeds ready-made units to main as- 
sembly lines. Strandlund’s techni- 
cal planning and execution reached 
a high point during World War Il 
when he was backed by the govern- 
ment to the tune of $700,000 to find 
a means of speeding up the produc- 
tion of tank armor plate. He came 
through with a process which im- 
proved the plate while cutting its pro- 
duction time from 14 hours to eight 
seconds. This was called the out- 
standing wartime contribution in the 
whole Chicago area by the Chicago 
Ordnance District. 


PLANT AND PERSONNE! 


Mr. Strandlund launched his new 
enterprise at the former Curtiss 
Wright airplane plant on the eastern 
outskirts of Columbus. This plant 
has more than 1,100,000 square feet 
of factory floor space and adequate 
room for executive and general of- 
fices. It took over $13,500,000 to 
tool it, but it is today one of the 
most modern and best equipped 
plants to be found anywhere in the 
country. The equipment includes 
163 presses and fabricating ma- 
chines, one of which is a monster 
press that performs five operations 
at once in stamping out the basic 2 
by 2 ft panels from coiled 20-gauge 
steel. There are, at hand or on order, 
150 resistance welders of rocker-arm, 
gun and press types and 19 special 
machines. There are 23 huge mills 
to mix the frit for the porcelain, 
automatic sprayers and baking fur- 
naces where a heat of 1,300 F is ob- 
tained to fuse the porcelain enamel 
to the steel. Impurities such as oil 
and grease which might interfere 


19 





r 
PEATE?) 


SFist site 


VuiTis Ag 
ik 
ui 


Wir mAs 
rrsil 


Witte ensiwia € 


i 


ial 
Lisi 











Wall Sections 





7—WORKING ON THREE LEVELS, gun weldors spot weld wall sections as 
they pass on an overhead conveyor. The two men on the left are removing a 
welded section, which they will transfer to another conveyor to be carried 
through bonderizing equipment, which is just visible at the extreme right 
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38—PLAN OF WELDING STATION for wall sections. Arc weldor on the left 
tacks bottom spacer and vertical studs; his mate on the right welds top spacer. 
There are more traveling jigs than are depicted in above schematic diagram 


with enameling are removed by 
three huge _ pickling machines, 
through which the stamped steel 
panels pass on conveyor racks. 
President Strandlund has drawn 
on the aircraft, automotive and 
ceramic industries to surround him- 
self with a picked group of execu- 
tives, engineers and technical ex- 
perts. Some of the men responsible 
for the present efficient welding set- 
up are Ernest Olsen, plant manager; 


David Genter, general superinten- 
dent; Robert Runyan, chief engi- 
neer; Ted Beck, welding engineer; 
W. H. Kearns, assistant welding en- 
gineer, and Charles K. Good, weld- 
ing supervisor for the shop. 

A Lustron home has between 3,500 
and 4,000 detail parts (exclusive of 
1,000 nuts, bolts and screws), which 
are factory-joined into 1,100 assem- 
blies. Of the latter number, 450 


are welded assemblies. The main 


welding centers about the production 
of structural wall sections and roof 
trusses. Highly ingenious combina- 
tions of jigs, conveyors and welding 
machines have been arranged to pro- 
duce these assemblies. 


WALL SECTIONS 


At present there are two welding 
stations for wall sections (Fig. 7). 
accommodating a total of 206 jies. 
These can hold all of the 28 wall 
sections needed in a home since three 
of the smaller 2-ft sections can be 
assembled in a single jig. The wall 
sections are 8 ft high and vary in 
width from 2 to 8 ft. Allowance 
must be made for eight window 
frames and two doors. The stand- 
ard 8 by 8 ft section has top, bot- 
tom and intermediate spacers (14- 
gauge cold-rolled mild-steel channel 
sections), eight vertical wall studs 
(16-gauge “hat” sections) and six 
stay rods (*%4-in. rods). These mem- 
bers are loaded on a vertical jig and 
clamped into position with hand 
clamps. The loaded jigs are then car- 
ried by an overhead continuous con- 
veyor to the gun-welding platform. 

At each welding station, the con- 
tinuous conveyor travels clockwise 
around a long oval like a racetrack 
course, having two straight sides and 
two relatively short curved ends. The 
loading platform is located along one 
of the straight sides and the welding 
platform directly opposite it (see 
sketch, Fig. 8). Just before gun 
welding is reached, the bottom spacer 
and vertical studs are are tacked to- 
gether, and after gun welding, the 
top spacer is similarly arc welded 
to the vertical members. The welded 
wall section is then unloaded from 
the jig (which returns to the load- 
ing platform) and is picked up by 
an overhead transport conveyor to 
be carried through bonderizing and 
painting operations. When the two 
oval conveyors have completed a turn 
apiece, all of the wall sections needed 
in one house have been welded. 

One of the present two wall-weld- 
ing stations has 16 guns and the 
other ten guns, all air-operated guns 
of 75-kva capacity. Welding is done 
on three levels, the guns on the in- 
termediate and top levels being used 
to weld in the window frames. It 
takes four men to load and unload 
the jigs and twelve men in the as- 
sembly line to handle the 16 guns 
at the larger station. 
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Plans call for the installation of 
a third welding station with another 
continuous conveyor and 26 addi- 
tional jigs to bring the total number 
to 52. When this expansion pro- 
oram has been completed each of 
the three stations will have 16 weld- 
ing guns—eight of 100-kva_ and 
eight of 75-kva capacity. As is cur- 
rently the case, welding will be done 
on three levels at each station and 
from both sides of the conveyor. 
Four guns will be located at the bot- 
tom level (two on each side), six 
suns at the intermediate level (three 
on each side) and six on the upper 
level (three on a side). When the 
three conveyors have each completed 
a circuit, wall sections for two houses 
will have been welded. 

Window frames—to speak more 
precisely, the frames in which the 
window frames fit—are joined to- 
gether at a welding station that re- 
sembles the wall-section stations but 
is on a smaller scale. Six jigs hold 
assemblies which travel on a smaller 
continuous conveyor and are welded 
by two 50-kva guns. Eventually 
there are to be eight jigs so that 
the eight frames necessary for a 
house can all be welded at a single 
conveyor turn. 

Two utility walls contain all of 
the copper piping needed for plumb- 
ing. One of these walls is located 
between the utility room and bath- 
room; the other in front of the 
kitchen sink. The pipes are joined 
together by silver-brazed joints made 
with oxyacetylene torches. Oddly 
enough, the codes of some cities for- 
bid the use of copper piping so that 
much less corrosion-resistant steel 
pipes have to be substituted in houses 
delivered to these particular areas. 
All of the necessary electrical wiring 
is also completed on the wall sec- 
tions before they leave the Lustron 
factory. 


Roor Trusses 


The ten roof trusses needed on a 
home are prefabricated as 20 half 
trusses and bolted together during 
erection. The half-truss section is a 
right-angle triangle 1614 ft long by 
1 ft deep. Its components are: 

One roof runner—a hat-section of 
12-gauge cold-rolled mild steel. The 
heaviest steel used at Lustron is em- 
ployed for this member. 

Four vertical studs—hat-sections 
of 16-gauge rolled steel. 


Roof Trusses 





9—GUN WELDING roof trusses. The jigs travel on tracks and are loaded and 
unloaded at both ends of the platform. It takes 8 weldors, 2 loaders 





10—MULTIPLE-TRANSFORMER welder with six conveyor-mounted fixtures 
will soon be used for roof trusses. It has 34 transformers and 68 guns 


One lower chord. a rolled section 
of 14-gauge steel. The !,-in. studs 
that hold the ceiling insulation are 
welded to this member by means of 
automatic stud-welding guns before 
it is assembled in the truss. 

Three stay rods—diagonal braces 
sheared from *x-in. rod stock. 

One eave hanger plate. 

Two corner gussets. 
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Iwo center connectors for the 
bolts for field assembly. 

One ceiling runner. from which 
the ceiling panels are suspended. 

These various members are as- 
sembled on two assembly jigs, lo- 
cated at the two ends of the welding 
platform (Fig. 9). These jigs shut- 
tle back and forth on a track and 
are alternated so that one truss sec- 
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tion is being welded while the next 
half truss is being loaded. Loading, 
welding and unloading are done in 
a total time of three minutes per half 
truss. Clamps are air-operated and 
controlled by time-delay switches 
which are actuated automatically at 
the end of a preset interval to oper- 
ate all of the clamps simultaneously. 

Loaded and clamped, the jig moves 
into the welding station where the 
lower chord and ceiling runners and 
the lower ends of the stay wires are 
welded. It then drops to a lower 
level for welding along the roof run- 
ner, after which it raises and moves 
out for unloading while its mate at 
the opposite end is being wheeled 
in to be welded. 

Two men load at each end. There 
are eight weldors, four on each side, 
and twelve 75-kva guns, six on a 
side. 


MULTIPLE WELDING SYSTEM 


The above welding method is 
shortly to be supplemented by an 
automatic installation that will turn 
out about two-thirds of the half 
trusses. Making use of six fixtures 
and an automatic multiple-trans- 
former welder, the new equipment 
will be able to produce 1,333 half 
trusses in a three-shift day—almost 
enough for 67 houses. At 100% 
efficiency in operation, it will be able 
to produce 72 truss sections per hour. 

Claimed to be the largest fully 
automatic multiple spot welder ever 
built, the new welder (Fig. 10) 
weighs 71,000 lb and has 34 trans- 
formers and 68 welding guns. Dur- 
ing the machine cycle, 44 of the guns 
shift their positions (index) to make 
a total of 164 welds in 47 seconds. 
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11—TRUCK with special semitrailer carries a complete 

home package to any building site in the United States. 
Note utility wall and window-frame sections 





White Motor Co 





12—LOADING 


The six fixtures in which the roof 
trusses are to be assembled will move 
on a continuous conveyor somewhat 
similar in type to the ones being used 
for wall sections. When fully as- 
sembled, the welder, its fixtures and 
its conveyor system will be approxi- 
mately 60 ft long. The entire in- 
stallation will cost in excess of 
$100,000, 

The multiple-transformer welder 
was developed by H. G. Warnke of 
Detroit as an improvement on the 
earlier “hydromatic” multiple welder 
which Warnke designed and built for 
the automobile industry. The hydro- 
matic multiple spot welder works 
essentially in the same manner as the 
spark distributor on an automobile 
engine in relation to the spark plugs. 
The hydromatic unit (distributor) 
forces oil to actuate the welding guns 
(spark plugs) on a rotation basis. In 
the multiple-transformer process, up 
to four welding guns can be fired 
from a transformer at one time. 


Stup-WELDING GUNS 


Mention must also be made of the 
17-gun automatic stud welder that 
has just been installed to weld studs 
of 14-in. diameter and 114-in. length 
to the lower chord of the roof truss. 
This installation is reported to be the 
largest automatic stud-welding ma- 
chine ever put into operation by its 
manufacturer. The welds are made 
in series so that the total current 
drawn at any one time is no more 
than 300-310 amp. The sequence of 
welds through all 17 guns takes 
only five seconds to complete. An 
automatic-clamping and locating fix- 
ture holds the chord member in the 
correct position to receive its 17 





porcelain-enameled steel panels onto 
trailer. At peak production of 180 homes a day, Lustron 
expects to load a trailer every eight minutes 


studs, function of which is to hold 
up the ceiling insulation. 

Next to the currently operating 
double-traveling roof-truss station is 
a miniature edition of it with eight 
50 and 75 kva welding guns. Here 
gable-end assemblies are fabricated 
on horizontal jigs. 

The remainder of the welding done 
at Lustron consists mostly of panel 
assemblies. Total resistance-welding 
equipment on hand or on order con- 
sists of 75 welding guns, 50 to 100 
kva; 50 rocker-arm spot welders, 30 
to 50 kva, and 25 press-type welders, 
75 to 250 kva, used for both projec- 
tion and spot welding. Projection 
welding is employed whenever the 
assemblies can be designed to allow 
for the making of several welds 
simultaneously. 


TOOLING FOR PRODUCTION 


Assistant Welding Engineer Wil- 
liam H. Kearns was invited to ad- 
dress the recent tenth annual Ohio 
Welding Conference on the subject 
of teoling for resistance production. 
His remarks on this occasion are well 
worth quoting: 

“If it is possible to move the work 
to the machine, we use standard 
rocker-arm spot welders. If it is not 
possible to move the work to a ma- 
chine, then portable gun welders 
must be used. Our projection weld- 
ing is confined almost entirely to 
roof-section sub-assemblies which 
have been specially designed for this 
process. All of our welders are air- 
operated, not because of the inherent 
advantages of air operation but 
chiefly because air was readily avail- 
able when we moved into the plant. 
Motor-operated spot welders will 
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work just as well if not even better. 
“We require gun-welding units to 
be simple in design, light in weight. 
Knockouts on the holders make it 
easy to change tips for redressing. 
Sleeve-type adapters enable quick 
changes to be made for different sub- 
assemblies, offering a considerable 
advantage for light types of work. 
\ safety cable should always be used 
to suspend the gun and welding 
transformer, which together weigh 
close to 2,000 lb. Every gun should 
be well counterbalanced so that the 
operator won't kill himself when he 
tries to move it. Maximum welding 
cable length should be 8 ft; a 6-ft 
length is to be preferred. In order 
to assure adequate cooling water, a 
manifold should be installed to per- 
mit separate water hoses to be run 
to the transformer and to the gun. 
“Projection welding can be used 
on heavier gauges as well as on light 
metal. Our advice is to have replace- 
able inserts on the dies wherever 
possible. The inserts of a die should 
be machined together to make sure 
that they will line up properly. If 
it is not possible to use inserts, then 
some quick method of connection 
should be provided to facilitate die 
changes. For fastening of dies to 
the platens, it is best to use brass 
bolts and a threaded brass bar slid- 
ing into the T-slot of the platen. 
And the work must be clean for suc- 
cessful projection welding. Any oil 
or scale on the steel will cut down 
tremendously on the life of the dies. 


AUTOMATIC MACHINES AND JIGS 


“Lustron has restricted the use of 
automatic machines to a minimum 
because we feel that such types of 
welding can only be used on assem- 
blies especially designed for an auto- 
matic process. Moreover, produc- 
tion must be sufficient to justify the 
high cost of the automatic machine. 
When production is sufficiently large, 
however, the expensive automatic in- 
stallation will soon pay for itself. 

“Jigs rather than fixtures built on 
the welders are used to position most 
of the work at Lustron. Jigs must be 
simple in design, light in weight, easy 
to load and unload. A basic concept 
that should never be neglected is that 
it must be possible to unload the jig 
after the parts have been welded. We 
purchased most of our jigs from out- 
side, and we learned from experi- 
ence that the most expensive jigs 


were nearly always the heaviest and 
the least satisfactory. Nevertheless, 
the framing should be of sufficient 
mass so that there is no heat warp- 
age nor deflection in the jig itself. 

“Jigs to be used with welding guns 
must be codrdinated with the gun 
design. It may be necessary to trun- 
nion or rotate the jig in order to 
make it possible to reach all of the 
welding points. 

“With regard to maintenance, we 
assign one man to a specific group 
of welders and make him responsible 
for their operation. A maintenance 
man is required to be a jack of all 
trades. It is important to have effi- 
cient, alert personnel who are able to 
exercise good judgment. It is equally 
important to stock complete sets of 
spare parts for every type of ma- 
chine so that replacements may be 
made with a minimum of down-time. 

“RWMA specifies that the pressure 
switch initiate the weld time, and 
most welding controls are so made. 
We prefer the pressure switch to ini- 
tiate the squeeze time since this 
makes sure that the head is down 
before the welder fires. One of our 
particular problems is to avoid spot- 
weld indentations on the show side 
of the porcelain-enameled panels. 
Weld indentations show up with far 
greater clarity after enameling than 
they ever did before. 

“There are four chief reasons why 
you may not be getting a decent spot 
weld. In order of frequency of oc- 
currence, they are: 

“(1) Tip diameter is not right for 
the job. 

(2) Stock is dirty 
must be removed. 

“(3) Set-up of the welding ma- 
chine is at fault. 

“(4) Welding control is at fault. 


oil or scale 


This is the least likely of the four. 
“Steel thicknesses welded at Lus- 
tron vary from 28 to 12 gauge, the 
heaviest gauge being used on the roof 
runner member of the trusses.” 


TRAILER TRANSPORT 


Truck transportation is the meth- 
od used to deliver the Lustron home 
from the factory in Columbus to the 
erection site. All of the parts and 
assemblies which form the company’s 
complete home package are loaded 
on a specially designed semitrailer 
(Fig. 11) that may be hauled by a 
motor truck to any location in the 
country. The trailer has 80 compart- 
ments and is loaded as shown in Fig. 
12 from stockpiles at the ends of the 
factory production lines. 
ping department utilizes continuous 


The ship- 


chain and roller benches, and at peak 
production will be expected to load 
a trailer every eight minutes. A fully 
loaded trailer weighs 46,000 lb. 

Out “on location,” the trailer be- 
comes a construction warehouse in 
which the parts are safely locked 
when the erection crew has left the 
job for the day. There are no de- 
lays in construction because of ma- 
terial shortages and no waiting be- 
cause some small item is missing. The 
structural sections used first in erec- 
tion are last to be loaded at the fac- 
tory, and an orderly sequence is fol- 
lowed throughout so that panels, roof 
tiles and equipment do not have to 
be unpacked until they are actually 
needed. 

Production of the Lustron pack- 
aged houses is Big Business with two 
capital B’s. Columbus is fortunate 
in being the site of a new basic in- 
dustry offering virtually unlimited 
potential for growth. 





Courtesy Air Reduction Sales Co 


MILK PAILS of stainless steel are now fabricated by the Hinman Milking 
Machine Co., Oneida, N. Y., using the inert-are process with helium gas and 
type 321 electrodes. Formerly, the pails were drawn from plain-carbon steel 
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OSCILLOGRAM of the are current supplied by a balanced-wave, capacitor-stabilized inert-gas-shielded are welder 


Balanced Waves 
for Inert-Are Welding 


BY R. F. WYER 
General Electric Welding Divisions, 
Fitchburg, Mass. 


es VIEW of recent developments in 
connection with Federal Com 
munications Commission rules re: 
garding radio interference as well as 
questions regarding the relative effec- 
tiveness of balanced and unbalanced 
waves, it might be well to have a 
more detailed look at the inert-are 
welding process. 

Fig. 1 shows a conventionalized 
view of the welding arc zone. There 
are four major elements involved. 
First, the workpiece—very much a 
variable but it can be dismissed for 
the moment. Second, the tungsten 
electrode, 99.9% pure. Third, the 
envelope of inert gas, 99.8% pure. 
Finally, there is the welding current, 
the amperes which make the arc 
itself. 


PurerR THAN Ivory Soap 


It is worth noting that both the 
tungsten and the inert gas are ex- 
tremely pure—even purer than Ivory 
soap. This is fortunate for our pur- 
pose because it permits a close study 
of conditions in the are which would 
be obscured by contaminating influ- 
ences or chemical reactions in other 
types of arc welding. Hence an un- 


derstanding of some of the funda- 
mentals in inert-arc welding may also 
lead to a closer understanding of 
fundamentals of other welding arcs. 
What are the results of applying this 
combination of pure items to do a 
welding job? 

First, an extremely clean welding 
area. Flux is not required, so chem- 
ical reactions need not bother us. 
There is no slag except what may be 
already in the workpiece. Visibility 
is excellent; every detail of the molten 
pool can be seen. 

Second, a concentrated source of 
heat. This means fast welding. It 
means minimum heat input to the 
work with consequent reduction in 
the width of the heat-affected zone 
and remarkable freedom from distor- 
tion. Since there is no flare of flame 
and practically no spatter, the process 
can be applied in close proximity to 
materials that are not proof against 
high temperatures. 

Third, the process gives close con- 
trol of the addition of filler metal. If 
required, filler metal may be added 
by means of a filler rod as in gas 
welding or atomic-hydrogen arc weld- 
ing. There is no inherent deposition 
in the tungsten-arc process, Thus the 


PART ONE—Mr. Wyer explains why the inert-are process attempts to 
change alternating into direct current and gives methods by which 


the annoying tendency toward current rectification can be avoided 


quantity as well as the nature of the 
filler metal can be closely controlled. 
Let us now look at the electrode in 
Fig. 1. Its twofold function is to re- 
sist intense heat and to carry elec- 
tricity. Tungsten has thus far been 
found to be the most practical elec- 
trode material. It is a good emitter 
of electrons when at high tempera- 
ture; it has a very high melting point, 
and it is also relatively durable. Car- 
bon and other materials like molyb- 
denum, tantalum and even some sin- 
tered materials like carborundum 
have been tried out as electrodes, but 
tungsten seems to do the job best. 


TUNGSTEN Loss 


Tungsten does not enter the weld 
itself under good conditions. Some- 
times there is loss of tungsten. One 
of the factors influencing this is cur- 
rent density. If the current density 
in the electrode is too low, tungsten 
will be lost by erosion (not by melt- 
ing). Contrary to what seems logical, 
the tungsten loss can be reduced by 
increasing the current in the elec- 
trode or by using a smaller electrode, 
which amounts to the same thing. 
This holds true only up to a certain 
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point. If the current density is too 
high, tungsten will be lost by melting 
and dropping off. Normally, the 
lower surface of the tungsten should 
be red-hot but not sufficiently plastic 
to form a large ball at the end. The 
proper current level will depend on a 
number of conditions. A good rule- 
of-thumb is to use 114 amp for every 
0.001 in. of tungsten diameter. This 
is for balanced-wave a-c. The cur- 
rent density must be less for reverse 
polarity d-c and should be greater 
for straight polarity. 

Tungsten may also be lost by rapid 
spitting at the moment when the arc 
is started. With normal current densi- 
ties, this is not a problem except 
when the tungsten has been oxidized. 
If the shielding gas is shut off imme- 
diately after a weld while the tung- 
sten is still red-hot, the tungsten will 
be immediately oxidized upon con- 
tact with the air. The oxidation can 
be observed as a cloud of white 
smoke coming from the tungsten. If 
an electrode is in this condition, the 
next time the are is struck a very 
considerable quantity of tungsten will 
be thrown down into the weld pool, 
adding to the loss already occasioned 
by oxidation. 

If these causes are avoided, the 
loss of tungsten is negligible, and it 
can truthfully be said that the tung- 
sten does not enter the weld. 


THE INERT GASES 


What about gases? Helium and 
argon, the two gases used for shield- 
ing, are alike in being totally inert. 
They are both charter members of 
that tight little group of six gases 
which consistently and obstinately 
refuse to make a chemical combina- 
tion or reaction with any material. 
Nitrogen is not a member of this 
group, though it is usually chemically 
inactive at ordinary temperatures. 
But nitrogen reacts with iron to form 
iron nitride, and a little nitrogen in 
inert-arc welding gas can be spotted 
immediately by the black crust it 
leaves on the surface of the alumi- 
num, 

Helium and argon are truly inert 
like neon, krypton xenon and radon, 
the other members of their club of 
chemical snobs. Helium is produced 
from natural gas wells by the Bureau 
of Mines, which has plants arranged 
to strip helium from natural gas on 
its way to industrial and other users. 
The helium, which may run as high 
as 1% of the volume of the natural 
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1—INERT-ARC welding process involves four major elements; the work, the 
tungsten electrode, the envelope of inert gas and the welding current 
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2—ARC VOLTAGE characteristics with helium and argon. Voltage for a given 
are length is lower with argon, which thus needs a more sensitive control 
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3—STRAIGHT AND REVERSE polarity welding ares. Reverse polarity 
requires a larger size of tungsten electrode for a given welding current 


25 


rst 


vik 


yeas 


ga? 


Liv ti, fi 


' aw 


~ 


Lite 


Tits 
esses sscasue 


ii: 


rie > 
t7ite te esiwvia 


Lis 


ae) 





tities ist 


ist 


ui 








4—STRAIGHT POLARITY (top) leaves a dirty, crusty 


surface on aluminum, though it is a stable are and well 


gas, is now so plentiful that the Bu- 
reau of Mines is looking for ways to 
use it instead of allowing it to go to 
waste. Some of it is being pumped 
down into the ground in old gas or 
oil wells just to save it for future 
uses. 

Both helium and argon are readily 
available in high purities. The stand- 
ard purity of helium used to be 98.2 
to 98.4%. However, the Bureau of 
Mines has been so much interested 
in inert-arc welding that the standard 
purity has been changed to 99.5%. 
Actually, it runs nearer 99.7 to 
99.9%, although 99.5% is its nomi- 
nal “ratio.” 

Argon is in almost limitless supply 
because it is one of the gases in the 
air we breathe. It makes 0.94% by 
volume of the earth’s atmosphere and 
can be made available in any quan- 
tity required by industry. Neon, 
krypton and xenon are also found in 
the earth’s atmosphere but in far 
smaller quantities than argon. It is 
extremely unlikely that any of these 
gases or radon—a radioactive inert 
gas produced by the decomposition 
of radium—will ever be used for 
welding purposes. 

Argon and helium, though alike in 
being completely inert, differ in other 
respects. Their densities are very 
different. Helium is, next to hydro- 
gen, the lightest of gases. Argon is 
re! ly heavy, being close to air 

However, the difference is 
's as great as it may seem. 


Q on is highly heated, as it 
24 





is by contact with the welding are, it 
is lighter than air. Careful studies 
show that it rises rapidly from the 
welding zone. Hence too much de- 
pendence must not be placed on its 
weight as assurance that it will al- 
ways blanket the weld area. 


Arc VoLTAGE CHARACTERISTICS 


Electrically, the two gases are quite 
different, perhaps due to their 
markedly different ionization poten- 
tials. Whatever the reason, you will 
get curves like the ones in Fig 2 if 
you measure the variation of arc 
voltage with changes in arc length 
for the two gases, holding other con- 
ditions constant. The arc voltage for 
a given are length is higher with 
helium than with argon. Further- 
more, the helium arc voltage will 
change more than the argon arc volt- 
age for a given change in arc length. 
This explains why it takes a great 
deal more sensitive control system to 
provide automatic arc voltage con- 
trol with argon than it does with 
helium. When the arc length changes 
in argon, there is only a very small 
change in voltage to tell the control 
to do something. 

These electrical aspects lead nat- 
urally to consideration of the overall 
electrical conditions. What about the 
amperes in the arc and the volts re- 
quired to drive them? Fig 3 is an 
artist’s conception of two different 
direct-current arcs: one of straight 
polarity (electrode negative) and the 


suited to other materials. Reverse polarity gives a clean, 
bright surface, but the are is wild and hard to control 


other of reverse polarity (electrode 
positive). In straight polarity, the 
electrons, little particles of negative 
electricity, travel down from the elec- 
trode to the work. In reverse polar- 
ity, they travel up. 

The difference in the direction of 
the electron flow makes some very 
noticeable differences in electrode 
and the work. With aluminum, for 
example, straight polarity produces 
a dirty, crusty surface like that shown 
in the upper half of Fig 4. Reverse 
polarity, on the other hand, will pro- 
duce a bead with a clean, bright sur- 
face as in the lower half of Fig 4. 

If you try to weld two aluminum 
pieces together with straight polarity, 
the molten portions of the two plates 
will not run together and intermingle 
and form a weld because of the dirty 
skin on them. With reverse polarity, 
the molten surfaces are clean and 
flow together like two drops of water. 
Other considerations, however, make 
reverse-polarity aluminum welding 
impractical in production. 


EFFECTS ON ELECTRODE 


The effect of straight and reverse 
polarity on the tungsten electrode are 
likewise very different. With reverse 
polarity, the tungsten runs hot and a 
large electrode must be used to pre- 
vent excessive melting. With straight 
polarity, the electrode can carry very 
much heavier current without getting 
too fluid. To put it in specific terms, 
it takes a 14-in. tungsten to handle 
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5—R-F PILOT VOLTAGE at first failed to keep are going 
except in the straight-polarity direction Hence the bottom arc was started with current flowing in both directions 


100 amp in reverse polarity welding 
of aluminum with argon, but a 
3/32-in. or even 1/16-in. tungsten 
will handle 100 amp if straight po- 
larity is used. 

At a given current, the voltage 
across the arc, measured between the 
tungsten and the work, will be very 
different in arcs of straight and re- 
verse polarity. A 10-volt straight- 
polarity arc would measure about 16 
volts if the polarity were to be re- 
versed. We have now hit upon the 
fundamental reason why the inert- 
are process attempts to rectify alter- 
nating current; that is, to change it 
from alternating to direct current. 

Before we go into that, however, 
let’s summarize the more simple d-c 
are characteristics. First, the straight- 
polarity arc produces little heating 
on the tungsten electrode. It will not 
clean up the surface of aluminum 
and magnesium, but it is a steady, 


stable, usable arc on other materials. | 


In contrast, the reverse-polarity arc 
produces very great heating on the 
tungsten. It cleans up the surface of 
the molten pool in aluminum and 
magnesium. However, it is a wild 
arc, one hard to control. It tends to 
wander excessively and is difficult to 
direct where you want it. 


CURRENT RECTIFICATION 


Coming now to alternating current 
and rectification, consider Fig. 5. 
This oscillogram shows graphically 
the rise and fall of the current value 


as time progresses. At the right- 
hand end, the current alternates from 
one side of the central zero line to 
the other in a fairly smooth manner. 
With 60-cycle current, it takes 1/60th 
of a second to go from zero down to 
maximum in the down direction, rise 
to zero again, continue to maximum 
in the up direction and decrease once 
more to zero. 

How different from this are the 
waves seen at the left-hand end of the 
oscillogram! The bottom half waves 
are entirely missing. This is com- 
plete rectification, meaning that the 
electrons are emitted from only one 
of the surfaces at the ends of the are, 
in this case, the tungsten. The alumi- 
num work fails to emit electrons so 
that the current flows only in the 
straight-polarity direction. The tend- 
ency to do this was indicated by the 
previously mentioned differences in 
arc voltages: 10 volts straight polar- 
ity and 16 volts reverse polarity. 

Incidentally, it is interesting to 
note how like a tungar rectifier bulb 
this tungsten-argon welding arc is. 
Both have a tungsten electrode and 
an argon atmosphere. Tung for 
tungsten, ar for argon makes tungar. 

There are three ways in which the 
tendency toward complete rectifica- 
tion in the tungsten-argon-aluminum 
arc can be overcome. One is by the 
use of high open-circuit voltage such 
as 150 or 200 volts. Another is by 
the use of a radio-frequency voltage 
high enough to cause pilot sparks to 


jump across the are gap. These 
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half waves are missing at left of oscillogram. On right side 


might be 3,000 or 4,000 volt impulses. 
The third method is by the use of a 
circuit made inherently stable by the 
proper distribution of capacitors to 
provide — stabilizing 
when the 


current pulses 


welding current wave 
crosses the zero line. 

In Fig. 5, a radio-frequency pilot 
voltage was employed to keep the ar 
from going out and in an attempt 
to prevent complete rectification. The 
presence of radio-frequency  dis- 
charges can be detected as the little 
pointed bumps along the zero line. 
Each of these “pips” represents a very 
short burst of 400-ke current. While 
the current was zero, the arc was out. 
On the left-hand side, we see how the 
radio-frequency sparks attempted to 
get welding power to flow again. 
They succeeded only when it came 
time for the tungsten to emit elec- 
trons again. The 60-cycle welding 
power flowed only so long as the 
tungsten was emitting electrons; as 
soon as the current hit zero, the ar 
went out. 

On the right-hand side of Fig. 5, 
the pilot voltage was finally success- 
ful in starting an are with current 
flowing in both directions. This is 
indicated by waves that are both 
above and below the zero line. 


In next month's installment Mr. Wyer 
will discuss balanced-wave vs. unbalanced 
wave welding. He will also consider pro- 
duction applications in aluminum, magne- 
sium, stainless steel and copper. 
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gas, is now so plentiful that the Bu- 
reau of Mines is looking for ways to 
use it instead of allowing it to go to 
waste. Some of it is being pumped 
down into the ground in old gas or 
oil wells just to save it for future 
uses. 

Both helium and argon are readily 
available in high purities. The stand- 
ard purity of helium used to be 98.2 
to 98.4%. However, the Bureau of 
Mines has been so much interested 
in inert-arc welding that the standard 
purity has been changed to 99.5%. 
Actually, it runs nearer 99.7 to 
99.9%, although 99.5% is its nomi- 
nal “ratio.” 

Argon is in almost limitless supply 
because it is one of the gases in the 
air we breathe. It makes 0.94% by 
volume of the earth’s atmosphere and 
can. be made available in any quan- 
tity required by industry. Neon, 
krypton and xenon are also found in 
the earth’s atmosphere but in far 
smaller quantities than argon. It is 
extremely unlikely that any of these 
gases or radon—a radioactive inert 
gas produced by the decomposition 
of radium—will ever be used for 
welding purposes. 

Argon and helium, though alike in 
being completely inert, differ in other 
respects. Their densities are very 
different. Helium is, next to hydro- 
gen, the lightest of gases. Argon is 
relatively heavy, being close to air 
weight. However, the difference is 
not always as great as it may seem. 
When argon is highly heated, as i 


4—STRAIGHT POLARITY (top) leaves a dirty, crusty 


surface on aluminum, though it is a stable are and well 





is by contact with the welding are, it 
is lighter than air. Careful studies 
show that it rises rapidly from the 
welding zone. Hence too much de- 
pendence must not be placed on its 
weight as assurance that it will al- 
ways blanket the weld area. 


Arc VoLTAGE CHARACTERISTICS 


Electrically, the two gases are quite 
different, perhaps due to their 
markedly different ionization poten- 
tials. Whatever the reason, you will 
get curves like the ones in Fig 2 if 
you measure the variation of arc 
voltage with changes in arc length 
for the two gases, holding other con- 
ditions constant. The arc voltage for 
a given are length is higher with 
helium than with argon. Further- 
more, the helium arc voltage will 
change more than the argon arc volt- 
age for a given change in arc length. 
This explains why it takes a great 
deal more sensitive control system to 
provide automatic arc voltage con- 
trol with argon than it does with 
helium. When the arc length changes 
in argon, there is only a very small 
change in voltage to tell the control 
to do something. 

These electrical aspects lead nat- 
urally to consideration of the overall 
electrical conditions. What about the 
amperes in the arc and the volts re- 
quired to drive them? Fig 3 is an 
artist’s conception of two different 
direct-current arcs: one of straight 
polarity (electrode negative) and the 








suited to other materials. Reverse polarity gives a clean, 
bright surface, but the are is wild and hard to control 


other of reverse polarity (electrode 
positive). In straight polarity, the 
electrons, little particles of negative 
electricity, travel down from the elec- 
trode to the work. In reverse polar- 
ity, they travel up. 

The difference in the direction of 
the electron flow makes some very 
noticeable differences in electrode 
and the work. With aluminum, for 
example, straight polarity produces 
a dirty, crusty surface like that shown 
in the upper half of Fig 4. Reverse 
polarity, on the other hand, will pro- 
duce a bead with a clean, bright sur- 
face as in the lower half of Fig 4. 

If you try to weld two aluminum 
pieces together with straight polarity, 
the molten portions of the two plates 
will not run together and intermingle 
and form a weld because of the dirty 
skin on them. With reverse polarity, 
the molten surfaces are clean and 
flow together like two drops of water. 
Other considerations, however, make 
reverse-polarity aluminum welding 
impractical in production. 


EFFECTS ON ELECTRODE 


The effect of straight and reverse 
polarity on the tungsten electrode are 
likewise very different. With reverse 
polarity, the tungsten runs hot and a 
large electrode must be used to pre- 
vent excessive melting. With straight 
polarity, the electrode can carry very 
much heavier current without getting 
too fluid. To put it in specific terms, 


it takes a 14-in. tungsten to handle 
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5—R-F PILOT VOLTAGE at first failed to keep are going 


except in the straight-polarity direction 


100 amp in reverse polarity welding 
of aluminum with argon, but a 
3/32-in. or even 1/16-in. tungsten 
will handle 100 amp if straight po- 
larity is used. 

At a given current, the voltage 
across the arc, measured between the 
tungsten and the work, will be very 
different in arcs of straight and re- 
verse polarity. A 10-volt straight- 
polarity arc would measure about 16 
volts if the polarity were to be re- 
versed. We have now hit upon the 
fundamental reason why the inert- 
are process attempts to rectify alter- 
nating current; that is, to change it 
from alternating to direct current. 

Before we go into that, however, 
let’s summarize the more simple d-c 
are characteristics. First, the straight- 
polarity arc produces little heating 
on the tungsten electrode. It will not 
clean up the surface of aluminum 
and magnesium, but it is a steady, 
stable, usable arc on other materials. 
In contrast, the reverse-polarity arc 
produces very great heating on the 
tungsten. It cleans up the surface of 
the molten pool in aluminum and 
magnesium. However, it is a wild 
arc, one hard to control. It tends to 
wander excessively and is difficult to 
direct where you want it. 


CURRENT RECTIFICATION 


Coming now to alternating current 
and rectification, consider Fig. 5. 
This oscillogram shows graphically 
the rise and fall of the current value 


Hence the bottom 


as time progresses. At the right- 
hand end, the current alternates from 
one side of the central zero line to 
the other in a fairly smeoth manner. 
With 60-cycle current, it takes 1/60th 
of a second to go from zero down to 
maximum in the down direction, rise 
to zero again, continue to maximum 
in the up direction and decrease once 
more to zero. 

How different from this are the 
waves seen at the left-hand end of the 
oscillogram! The bottom half waves 
are entirely missing. This is com- 
plete rectification, meaning that the 
electrons are emitted from only one 
of the surfaces at the ends of the are, 
in this case, the tungsten. The alumi- 
num work fails to emit electrons so 
that the current flows only in the 
straight-polarity direction. The tend- 
ency to do this was indicated by the 
previously mentioned differences in 
are voltages: 10 volts straight polar- 
ity and 16 volts reverse polarity. 

Incidentally, it is interesting to 
note how like a tungar rectifier bulb 
this tungsten-argon welding arc is. 
Both have a tungsten electrode and 
an argon atmosphere. Tung for 
tungsten, ar for argon makes tungar. 

There are three ways in which the 
tendency toward complete rectifica- 
tion in the tungsten-argon-aluminum 
arc can be overcome. One is by the 
use of high open-circuit voltage such 
as 150 or 200 volts. Another is by 
the use of a radio-frequency voltage 
high enough to cause pilot sparks to 
jump across the are gap. These 
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half waves are missing at left of oscillogram. On right side 
are was started with current flowing in both directions 


might be 3.000 or 4.000 volt impulses. 
The third method is by the use of a 
circuit made inherently stable by the 
proper distribution of capacitors to 
provide — stabilizing 
when the welding 
crosses the zero line. 


current pulses 


current wave 

In Fig. 5, a radio-frequency pilot 
voltage was employed to keep the ar 
from going out and in an attempt 
to prevent complete rectification. The 
presence of radio-frequency  dis- 
charges can be detected as the little 
pointed bumps along the zero line. 
Each of these “pips” represents a very 
short burst of 400-ke current. While 
the current was zero, the arc was out. 
On the left-hand side, we see how the 
radio-frequency sparks attempted to 
get welding power to flow again. 
They succeeded only when it came 
time for the tungsten to emit elec- 
trons again. The 60-cycle welding 
power flowed only so long as the 
tungsten was emitting electrons; as 
soon as the current hit zero, the ar 
went out. 

On the right-hand side of Fig. 5. 
the pilot voltage was finally success- 
ful in starting an are with current 
flowing in both directions. This is 
indicated by waves that are both 
above and below the zero line. 


In next month’s installment Mr. Wyer 
will discuss balanced-wave vs. unbalanced 
wave welding. He will also consider pro- 
duction applications in aluminum, magne 
sium, stainless steel and copper. 
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LOCOMOTIVE of 2200 class was first to be equipped with a full set of 16 shoes overlaid with aluminum bronze 


New Shoes Not Needed 


BY HOWARD C. CLOSE AND E. J. ST. EVE* 





1—ORIGINAL SHOE with phosphor-bronze liner plate. 


Its life was 40,000 miles, considered a short distance 








4—FINISHED OVERLAY, about 5/16 in. deep, was 
applied in two layers, taking some 20 lb of electrodes 


, em months of continuous test- 
ing in the laboratory and on 
test locomotives, the use of an E 
CuAl-C electrode for overlaying 
roller bearing shoes was adopted by 
the Missouri Pacific Railroad Co., St. 
Louis, because the excellent wear- 
resisting qualities of the deposit ex- 
tended the service life many times. 
The deposit is an aluminum-iron- 
copper alloy having high hardness 


and tensile strength combined with 
wear and corrosion resistance. 


Liners Dipn’t LAst 


Prior to the adoption of an alumi- 
num-bronze overlay for the bearing 
surface, a phosphor-bronze liner 
plate was tack welded to the cast- 
steel shoe, Fig. 1. Since the hard- 
ness of the phosphor-bronze plate 


2—SANDBLASTED, cast-steel shoe is ready to be welded. 
Shoe is preheated at a temperature of 400-500 F 





5—MACHINED SHOE is ready for installation in a loco- 
motive. It will not be inspected for 80,000 miles 


averaged approximately 70 Brinell 
(500 kg load), this liner did not sat- 
isfactorily withstand the impact and 
sliding wear created by rapidly recip- 
rocating parts and engine motion at 
normal operating speeds. Frequent 
inspection was necessary, inspection 


which included dropping of the 





*Mr. Close is district manager, Machin- 
ery & Welder Corp., St. Louis, and Mr. 
St. Eve is field manager, Ampco Metal, 
Inc., St. Louis. 
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3—FIXTURE PROVIDES proper cam- 
ber. Face of shoe is inclined at approxi- 
mately 25 deg from horizontal 


binders and the inevitable revelation 
of broken welds, loose liners and sub- 
sequent repair or replacement. 
Replacement of liners, whether for 
looseness or excessive wear, was 
costly. The work almost always had 
to be done at an inopportune time, 
and the operation required more 
welding than originally as two addi- 
tional edge welds and three plug 
welds in the middle of the liner had 
to be made. The additional welding 
was provided in an attempt to cor- 
rect for breakage and loss of liners. 
Even when this correction was suc- 
cessful, however, service life was 
found to be only about 40,000 miles. 
To put it another way, the 0.045-in. 
maximum lateral tolerance of the 
shoes was exceeded in 40,000 miles, 
which in the railroad industry is gen- 
erally 


considered a short distance. 


TRY OVERLAID SHOES 


In searching for new and better 
methods to reduce maintenance and 
running repairs, Missouri Pacific en- 
gineers decided to improve upon the 
tack-welded phosphor-bronze shoe 
liners if possible. After considerable 
testing of various methods and mate- 
rials, the aluminum-bronze overlay 
was adopted on one set of 16 shoes 
to equip one of the Missouri Pacific 
Class 2200 locomotives. Deposit 
hardness of the alloy, as-welded, 
averages 200 Brinell (3,000 kg load) 
and ultimate tensile strength varies 
between 90,000 and 101,000 psi. 

Periodic inspections of the shoes 
were made at prescribed mileages to 
determine the amount of wear on the 
bronze overlay. The wear was found 
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to be so very slight, even at 150,000 
miles, that it was decided to equip 
additional engines of the 2200 class. 
When performance on the additional 
engines proved to be consistent with 
the original overlaid shoes, the meth- 
od was established for all roller bear- 
ing engines. 

At the present writing, Missouri 
Pacific has three classes of roller- 
bearing-equipped locomotives. These 
are: 

2200 Class: Northern type, 4-8-4 
class. Tractive effort: 67,200 ft-lb. 
Weight in tons on drivers: 140. 
Total weight loaded: 489,000 lb. 

2100 Class: Northern type, 4-8-4 
class. Tractive effort: 66,640 ft-lb. 
Weight in tons on drivers: 140. 
Total weight loaded: 445,950 Ib. 


5321-27 Class: Mountain type, 
4-8-2 class. Tractive effort: 53,720 


ft-lb. Weight in tons on drivers: 
122. Total weight loaded: 370,000 
lb. 


All three of the locomotive classes 
described above are equipped with 
or are in the process of being 
equipped with bronze overlaid shoes. 
Shoes for all three classes are simi- 
lar, and variation is by dimension 
and weight, class for class. 


WELDING PROCEDURE 


The welding procedure for each 
class is almost identical. Following 
is the procedure used for the orig- 
inal application on the 2200 class: 

1. Machine or sandblast surface to 
be welded, Fig. 2. 

2. Mount shoe in fixture and 
tighten end clamps so as to provide 
a 3/16-in. camber. 

3. Preheat 400-500 F. 

4. Use a 5/16-in. electrode with 
d-c reverse polarity, 250 amp, 30 
volts. 

5. With the face of the shoe in- 
clined at approximately 25 deg from 
the horizontal (see Fig. 3), run 
stringer beads from end to end of 
the shoe. Welding should progress 
from stringer to stringer, bottom to 
top until the overlay is finished 
(Fig. 4). 

In following the foregoing proce- 
dure, welding should be done with a 
rapid weaving motion, a short are 
and electrode inclined slightly in the 
direction of travel. Slag should be 
removed between each bead and be- 
tween subsequent overlays necessary 
to build up to the required thick- 
ness. On completing the welding, 


the shoe is remaved from the fix- 
ture and allowed to cool to room 
temperature. It is then finish-ma- 
chined as in Fig. 5. 

On a new shoe, approximately 
5/16-in. of overlay is applied in two 
layers. This requires approximately 
20 lb of 5/16-in. electrodes. Under 
ordinary circumstances, the welding 
time is about 3!% hours per shoe. 


LonceR Lived SHOES 


As the result of applying alumi- 
num bronze, shoe life has improved 
remarkably. On the 2200 class, 
northern-type locomotive, main (No. 
2) binders are dropped at 80,000 
miles as compared with 40,000 miles 
for the shoes lined with phosphor- 
bronze plates. Other shoe locations 
(1, 3 and 4) operate 300,000 miles 
from shopping to shopping. On the 
5321-27 class, mountain-ty pe locomo- 
tive. main binders are dropped at 
140,000 miles, other 
300,000 miles. Even at these greatly 
increased mileages. very little wear 
is apparent on many of the shoes. 
Sometimes machine-tool marks are 
still visible on the overlay. Should 
wear be apparent, however, the shoe 
is rebuilt with one laver from }4-in. 
electrodes, requiring a maximum of 
two hours welding time. It is then 
machined and is ready for another 
long period of trouble-free service. 

The magnitude of saving involved 


locations at 


is readily apparent when considera- 
tion is given to the fact that 16 shoes 
are required for each locomotive in 
the three classes described. Thus far, 
a total of 47 locomotives have been 
equipped: this number consists of 15 
locomotives of the 2200 class, 25 of 
the 2100 class and 
5321-27 class, each with 
The method of phosphor- 
bronze liner plates has become ob- 


seven of the 
16 shoes. 
using 


solete. 

The authors wish to acknowledge 
and express their appreciation of the 
codperation given by the following 
Missouri Pacific Railroad Company 
personnel: L. R. Christy, chief me- 
chanical officer; O. A. Garber, chief 


mechanical officer, St. Louis (re- 


tired): L. H. Kueck. assistant chief 
mechanical officer. St. Louis: R. 
Moran, welding supervisor, St. 


Louis: C. R. Kilbury, superinten- 
dent, Sedalia shops. Sedalia, Mo.; 
H. W. Young, foreman, 
Sedalia shops; L. Hurforth, forging 
supervisor, Sedalia shops. 
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Three days of practical activities marked the course of the big Cie 
annual presidential address, stressed gave a report on the activities of the f 
the future of the welding supply association during the past year and ‘ 
business and the problems that today reported also on the activities of a 
face the welding distributor. He em- special committee on exhibits. This P 
phasized that there is a need for over- committee recommended that exhibit ‘ 
hauling our entire thinking in an space be made available to associa- an 
effort to increase sales. tion members for the 1950 meeting. 
Without benefit of a crystal ball, It is tentatively planned to have only 
James F. Lincoln, well-known presi- sales literature in the booths, which 
dent of The Lincoln Electric Co.. would be open from 2 to 6 p. m. 
Cleveland, talked on “Welding and during the first two afternoons of the t 
Its Future.” Said Mr. Lincoln: “We 1950 convention. u 
are creatures of habit. Because of A gratifying report was delivered . 
R. S. MARS, president for 1949-50, this, we are reluctant to accept better by W. R. Boyd, chairman of the ‘ 
Nittensl Webline Ganely Acscslotien designs, better techniques and better membership committee, Phere are t 
machines than are now used. It is now 150 members, representing a ‘ 
BY T. B. JEFFERSON also because of this slavery to habit gain of 32 during the past year. Six 
that there is reluctance on the part additional distributors joined the as- , 
“ape yet” was the comment of | of many people to accept welding.” sociation during the course of the \ 
nearly all who were fortunate According to this speaker, one of meeting. , 
enough to attend the fifth annual the major problems facing the weld- An extremely interesting talk on 4 
meeting of the National Welding Sup- ing industry, and particularly the the subject of increasing the whole- ‘ 
ply Association, held at the Hotel welding distributor is to reduce the sale salesman’s effectiveness was de- 
Gibson, Cincinnati, May 11 to 13. cost of distribution. Mr. Lincoln _ livered by Dr. James H. Davis, pro- t 
Over 200 welding distributors and was of the opinion that if the cus- fessor in the College of Commerce ‘ 
manufacturers met to discuss their tomer knew selling costs he would and Administration, Ohio State Uni- F 
mutual problems. cooperate to the fullest extent to help versity, Columbus. An abstract of : 
Convention activities really began reduce them. this address appears on page 32. 
on Tuesday May 10 with a dinner Following the appointment of reso- Selling was also the subject of ’ 
meeting of the NWSA executive com- lutions and nominating committees, A. H. Butz, general sales manager. ; 
mittee and board of trustees. The T. A. Fernley, Jr., advisory secretary coated abrasives and related prod- ; 
convention itself got into full swing of NWSA, discussed a revision of the ucts, Minnesota Mining and Manu- 
on Wednesday when the morning by-laws. The executive committee facturing Co., St. Paul. New selling < 
meeting was called to order by Presi- has been eliminated and is now suc- methods are nevessary, opined Mr. ' 
dent Ralph E. Chase, who is also ceeded by a board of directors of Butz, in view of the fact that all in- , 
president of Chase Welding Supply _ fifteen members. Five directors will dustries are now confronted by an 
Co., Benton, IIL. be elected every year to serve a aggressive competitive market. The | 
The perennial question of taxes three-year term. five big problems of today are: 
came up in the welcoming address Wednesday afternoon was taken up 1. New salesmen who know little 
delivered by Mayor Albert D. Cash with a visit to the Armco Steel Corp. about selling, or even about the prod- 
of Cincinnati. “People of America plant at Middletown, O. Ladies at- uct they are selling, have been placed : 
are looking too much toward the tending the convention were invited _ in the field. ? 
national government for help,” Mayor to a luncheon and card party at the 2. Industry has been in a sellers’ 
Cash pointed out. “A great deal of Cincinnati Club. Also scheduled for market for so long it has forgotten 
this difficulty is cavsed by the fact the ladies on the following day was a how to sell. 
that state governments are depending — sight-seeing tour of Cincinnati with 3. Plant capacity has been in- 
more and more on federal subsidies, optional visits to radio stations, art creased to the point where aggressive } 
As a result, state governments are museums and department stores. selling is necessary to keep the ma- : 
dying. The inertia and red-tape of chines turning. P 
national government are standing in PLAN 1950 EXHIBIT 4. Having had little need to , 
the way of doing things that need demonstrate quality in recent years, , 
doing. Every citizen should work Thursday morning sessions were many manufacturers have forgotten : 
toward the revival of state govern- opened by R. S. Mars, the senior about the meaning of quality as a 
ment.” vice-president of the association. Ad- _ sales tool. ( 
President Chase, in delivering the visory Secretary T. A. Fernley, Jr., 5. Manufacturers generally have p 
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Meeting 


- Cincinnati meeting of the National Welding Supply Association 





forgotten much about planning for 
specific territory selling. 

Mr. Butz gave a detailed outline of 
a ten-point plan his company is 
adopting to overcome these five difh- 
culties of the buyers’ market. 


DISTRIBUTOR PROBLEMS 
\ session devoted exclusively to 


the problems of the welding distrib- 
utor was held on Thursday afternoon 


“Standards of Excellence.” Mr. Gie- 
sel pointed out that we must devise 
means for measuring these standards 
and apply them to our schools, poli- 
tics, business, citizenship, to the indi- 
vidual worker and to the government. 
Politics, Mr. Giesel was of the opin- 
ion, could be raised to undreamed 
heights of honesty and efficiency by 
three simple provisions: (1) No can- 
didate should be eligible for re-elec- 
tion. (2) Office holders should be 








; . : . “AY 
under the guidance of Hal Savage, paid sufficiently well to remove the A 
western vice-president of the associa- temptation to be dishonest. (3) Can- Sty ;, he 
, tate 8 HAL SAVAGE, of Phoenix, Ariz., as 
tion. Speakers and their subjects  didates should not be allowed to seek | ' , , ae 
: bes was elected = senior vice-president seg 
were: election on any plan for providing se 
W. A. Rice, sales manager, Vir- “security” to the people. — 
ginia Welding Co., Charleston, West As far as citizens are concerned, great need that exists today for more on 1 
“ * s ys ° . ° . —_> 
Va.: “Advertising budgets and the Mr. Giesel would like to see all voters aggressive action and better follow-up es 
most effective types of advertising qualified by an intelligence test. in sales effort. Hal Savage. of Ari- 


« 
Lo 








media that can be utilized by the aver- 
age welding supply distributor.” 

Allen H. Young, Independent Dis- 
tributing Co., St. Joseph, Mo.: “What 
method or methods can be used to 
determine whether salesmen are pay- 
ing their way?” 

W. J. Bentley, Bentley Sales Co., 
Milwaukee: “Are the gross margins 
we are receiving adequate to cover 
our operating costs?” 

Howard Proctor, Acme Welding 
Supply Co., Houston: “The basis on 
which we sell the small store which 
resells replacement parts.” 

W. F. Johnson, Johnson Welding 
Equipment Co., Inc., Chicago: “Re- 
pairing of welding equipment.” 

R. P. Tarbell, president, Scott- 
Tarbell, Inc., Cleveland: “Our expe- 
rience with a_ perpetual inventory 
system.” 


STANDARDS OF EXCELLENCE 


Gaiety was combined with serious 
business at the informal dinner held 


in the ballroom of the Gibson 
on Thursday evening. Attendance 


reached the 147 mark. E. C. Calu- 
waert, of O.K.I. Welding Supply Co., 
was at his best as toastmaster. 
Speaker of the evening was F. W. 
Giesel, business manager of the Cin- 
cinnati Post, whose subject was 


Finat BusINess 

Friday morning sessions were 
opened by W. J. Bentley, a member 
of the board of trustees. James N. 
Alceck, Saginaw Welding Supply, 
read a memorial prepared by T. B. 
Jefferson, editor of THe WeLpinc 
ENGINEER, for members of the asso- 
ciation who had passed away since 
the last convention. A severe loss 
was felt in the deaths of L. O. 
(“Heinie”) Schneiderwind, A. H. 
Homrighaus, Sr., H. W. Sweet and 
V. S. Rice. 

Five more papers were given. “Our 
method of compensating salesmen” 
was the subject allotted to J. W. 
Albiston, Maine Oxyacetylene Sup- 
ply Co., Auburn, Maine. J. W. Rich- 
ards, Welder Sales and Service, 
Youngstown, O., discussed “Quality 
control and its effect on the cost of 
doing business.” Randy Allen sub- 
stituted for E. A. Steidl, sales man- 
ager, welding electrode and equip- 
ment division, A. O. Smith Corp., 
Milwaukee, in presenting a paper on 
“Effective use of 
sales literature.” 

Roy Poe, Tweco Products Co., 
Wichita, Kans., made a splendid in- 
spirational talk on the fundamentals 
of selling, gist of which was the 


manufacturers’ 
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zona Welding Equipment Co., closed 
the formal discussions with a talk on 
the value of 
inside employees. 

New installed, and 
the meeting adjourned until the 1950 
annual NWSA meeting in Chicago. 


incentive bonuses for 


officers were 


New OFFICERS 


R. S. Mars. of W. P. & R. S. Mars 
Co., Duluth, Minn., was elected pres- 
ident for the coming vear. Hal Sav- 
age, Arizona Welding Equipment Co.. 


Phoenix. Ariz.. was elected senior 
vice-president. 
Other vice-presidents are: R. S 


McCracken, Jr.. of R. S. McCracken 
& Sons, Inc., Philadelphia: E. C. 
Caluwaert. O.K.1. Welding Supply 
Co., Cincinnati: R. P. MeMillan. 
Southern Oxygen Co., Inc.. Washing- 
ton, D. C.; F. P. Kohlbry. Machinery 
& Welder Corp., St. Louis; H. R. 
Proctor, Acme Welding Supply Co.. 
Houston, Tex. 

Directors for the terms expiring 
in 1952 are: R. S. McCracken, Jr.. 
Philadelphia; G. P. Modlish, of G. P. 
Modlish, Jennings, La.; R. P. Me- 
Millan, Southern Oxygen Co., Inc.. 
Washington, D. C.: Howard M. 
Smith, Jackson Welding Supply Co.. 
Jackson, Mich.. and G. M. Sims, 
Absco Welding Supplies, Los Angeles. 
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Do Your Salesmen |S 


D' RING the past ten years the cost 
of distribution has increased 
nine times while the cost of produc- 
tion has increased only three times. 
As a result, each dollar of the selling 
price is divided into 41 cents for 
manufacturing and 59 cents for dis- 
tribution. 

Does this mean that there are too 
many distributors? No, distributors 
are essential. Does it mean there are 
too many competing for sales? No, 
for competition decides the prices at 
which products will sell. The answer 
can be found only in increasing sales- 
men’s effectiveness. 


TIME StupDY ON SALESMEN 


I don’t know too much about in- 
creasing the effectiveness of welding 
distributor salesmen, but I imagine 
their selling problems differ very 
little from those of wholesale drug 
salesmen. I traveled with and timed 
70 drug salesmen during a 72-day 
period in which we made 576 selling 
calls resulting in 12,000 sales at- 
tempts. I timed these salesmen from 
the time they left home in the morn- 
ing until they returned at night. | 
kept a record of every minute in 
between, too. Records were made of 
the time spent in waiting for an inter- 
view, the amount of time spent in 
actual selling, time in checking stock, 
etc. Records were also kept of the 
number of items mentioned and the 
number sold. 

How does a typical salesman spend 
his. day? 

The country salesman was found 
to work an average of 10 1/3 hours a 
day. He was inside customers’ stores 
65/6 hours and outside 314 hours; 
of the outside time, 21/5 hours, or 
21% of the total working day, were 
spent in traveling. In a typical day, 
he made 8.3 calls and secured 7.8 in- 
terviews. Each of these 7.8 inter- 
views lasted 52.7 minutes. 

The city salesman worked a shorter 
day. He averaged 81, hours; 514 
hours or 64% were spent inside 
stores. Three hours were spent out- 
side, of which 2 hours were for 
travel—24% as compared to 21% 
for the country salesmen. The city 
salesman took an average of 35,9 


Salesmen often earn $17 an hour or more, so they should be selling 


BY JAMES H. DAVIS, Ph.D., Ohio State University 


minutes per call and made an average 
of 8.7 calls per day. 


How HE Spenps His Time 


In analyzing the country sales- 
man’s calls, it was found that of the 
52.7 minutes spent in one call, 14 
minutes were given to the want book. 
Promotional selling—checking stock, 
selling from samples and_ printed 
matter—consumes 12 minutes; while 
6.8 minutes were spent in other es- 
sential activities such as selling the 
house, adjusting credit and making 
other adjustments. The largest single 
factor of a call is the non-essential 
time—19.9 minutes. Much of this 
loss, however, is waiting time and 
consequently unavoidable. 

It is interesting to compare the ac- 
tivities of the best and poorest sales- 
man on the basis of days per year 
(Fig. 1). Our survey showed that 
the average salesman works 240 days 
per year. Out of 240 days, the best 
salesmen spend 41 days on promo- 
tional selling; the poorest only 27.8 
days. The best spend 70 days in 
essential work and the poorest 5314 
days. When it comes to waiting, the 
best salesman spends only 40 days as 
compared to the poorest salesman’s 
82 days. The least efficient salesmen 
spend over one third of their 240 
selling days in waiting. 

When a salesman works only 41 
days a year, he must use those 41 
days to the best advantage. Figured 
on the basis of productive days, a 
salesman hired at $5,700 a year is 
being paid at the rate of $17 per hour 
for his effective selling time. When 
you pay anyone $17 per hour for 
doing a job, you had better be sure 
that he works effectively. 


More ARGUMENTS, More SAEs 


The ideal way to increase a sales- 
man’s output is to increase his selling 
effectiveness. We found that for every 
two times a genuine sales argument 
was made, one sale resulted. On the 


other hand, eight items had to be men- 
tioned in a routine fashion before a 
sale was made. The most effective 
sales approach was to point out the 
need for an item to complete the 
stock; this resulted in a sale in better 
than two out of every three mentions. 
It is noticeable that three other argu- 
ments used (Fig. 2) produced nearly 
as good results; saleability 56% suc- 
cess, availability 55% and_profit- 
ability 51%. 

To check on the selling effective- 
ness of methods used by salesmen, 
we surveyed this subject under five 
headings: Does the salesman ask 
about stock; sell from samples; seif 
from printed material and samples, 
sell without sales material. In the 
average sales call, the average sales- 
man mentioned 18.6 items, using 
different arguments and methods. He 
successfully sold the customer an av- 
erage of 3.8 items or 20.4% of the 
items mentioned. The average value 
of sales per call was $40.30, taking 
11 minutes of actual selling time. 

A detailed breakdown of these 
sales methods is given in Table 1. 
This survey would indicate that if 
you are seeking a high dollar volume, 
you can sell a large number of items 
by asking about stock or showing 
printed matter. 


More Time, More SAEs 


Sales can be increased by increas- 
ing the number of items mentioned. 
The salesman who mentioned less 
than 10 items per call sold, on an 
average, only 1.4 of those items. 
When he mentioned from 30 to 39, he 
sold 6.5. In the case of 50 or more 
mentions, 9.4 items were sold. The 
ratio is roughly 1 sale to 5 mentions. 

An increase in selling time will also 
increase sales. The average call in 
which less than 5 minutes were spent 
in selling resulted in $13.10. When 
between 15 and 20 minutes were 
spent, $63.40 was sold; increasing 
the selling time to 30 minutes pro- 


duced $100 in sales. When you break 
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these figures down, you find that each 
additional selling minute results in a 
Since it has 
already been shown how stock check- 


$3.67 increase in sales. 


ing during await-interview time can 
increase selling time without increas- 
ing the amount of time spent with the 
customer, each of these minutes prop- 
erly used in stock checking can be 
worth $3.67. 

Sales can be increased. Regardless 
of whether the approach is through 
a definite attempt to increase time, 
attempt to increase the 
number of items mentioned or a defi- 


a definite 


nite attempt to increase the number 
of genuine sales arguments made, a 
relatively small increase per call will 
result in large returns in the increased 
sales volume at the end of the year. 


Wuat Makes A Goop SALESMAN 


To summarize, on the very impor- 
tant question of why a good sales- 
man sells more than a poor salesman, 
we find that: 

1. A good salesman wastes less 
time: he is careful about driving 
time; he doesn’t waste time looking 
for a place to park. He takes his 
customers to a secluded place for an 
uninterrupted interview and he finds 
out in advance about the customers 
he is going to sell. He wastes less 
time by doing all of these things. 

2. A good salesman spends more 
time selling—more time in the actual 
of his customer—and has 
less wasting time. In spending more 
time with the customer, the good 
salesman makes more attempts to sell. 
Remember, he has a chance of selling 
one out of every five items that he 
mentions to the customer. 


presence 


9 


3. A good salesman gives his cus- 
Each time 
he gives the customer a good reason, 
he has a 50-50 chance of a sale. 


tomer reasons to buy. 


1. A good salesman dominates the 
interview. This can be done only 


when the customer 


welcomes the 
salesman. The salesman with a repu- 
tation for rendering service is wel- 
come; his time is worth the $17 per 
hour it costs to send him out. 
*Based on an extemporaneous talk at 


the National Welding Supply Association 
meeting, Cincinnati, May 12, 1949. 


: ACTIVITY 


PROMOTIONAL 
SELLING 


OTHER ESSENTIAL 
TIME 


NON-ESSENTIAL 
TIME 


TIME OUTSIDE 
STORE 


MOST EFFICIENT SALESMEN 


3 LEAST EFFICIENT SALESMEN 





I—NUMBER OF DAYS per work year (tctal 240 days) that the most and 


least efficient drug company salesmen spend in various sales activities 


Table I. Analysis 


No. of 
items 
mentioned 
Salesmen asked about stock 
requirements 11.5 
Salesmen used samples.... 2.1 
Salesmen used printed matter 14 
Salesmen used printed matter 
a | er 0.2 
Salesmen used no sales ma 
re 0.4 
Total per call... 18.6 


SALES ARGUMENTS USED 
fe) 
NEEO TO COMPLETE 
STOCK 


SALE ABILITY 
AVAILABILITY 
PROFITABILITY 
QUALITY 


ROUTINE MENTION 


ial 4 es el 
TO BUY 

ROUTINE MENTION— 

GAVE NO REASON TO BUY 


ALL SALES ATTEMPTS 


of Sales Methods 


Percentage 


No, of sales Total value Minutes 
items to items of sales spent 
sold mie ntioned per call per call 
2.2 18.9 $16.50 10 
0.6 10.5 1.6 

O07 16.3 ] 14 

0.1 v0.0 mL 04 
oO” 1.4 > 1) j 
8 20.4 <1) Ww mA” 


PER CENT SOLD 
OF ITEMS MENTIONED 
so 75 


SUMMARY 





2—HOW ARGUMENT used affects sales. Most successful <ales argument 


was “need to complete stock.” ‘Saleability” 
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was also a successful closer 
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I—OXYGEN LANCE is called on to crop the hot top and bottom stool from a 250-ton ingot, 108 inches in diameter 


Heavy 


BY L. P. ELLY 


Welding Supervisor, 
Bethlehem Steel Co. 





aces Cm ee me ae 





fd ENERALLY speaking, heavy cut- : 
ting will include material of 
thicknesses upwards from 12 in. 
However, there is another basic factor 
involved: the accuracy tolerance. 
There are cutting jobs only 8 or 10 | 
in. thick which fall into the heavy | 
cutting category because they require 


such precision that the working re- 
quirements are fully as exacting as on 
the heaviest materials. Finally, a 
third category, belonging in many 
ways in the “heavy” class, is repre- 
sented by hot cutting on the roll line 
of billets or slabs in the range up- | 
wards from 4 in. square. Though | 
3—SCRAPPING with a heavy-duty cutting machine. Work is carried on cars the thickness is moderate, the speed 

running across crane runway to extend the working area of scrap yard and quantity of work and the operat- 
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2—HEAVY-DUTY TORCH cuts four 4%-in. hot billets at a time. Note the automatic hydraulic stop in the background 


Cutting’ 


In steel mills, “heavy cutting” is generally anything over 12 in. 


Some applications are: cropping ingots, cutting billets, cutting 


scrap, cutting large risers, shaping heavy parts to final contour 


ing procedures bring the job parallel 
with really thick materials. 


Uses IN A STEEL MILL 


A large steel mill finds use for 
heavy cutting in most of its main 
areas of work, Here are some typi- 
cal tasks: 

In basic production, ingot crop- 
ping and roll line cutting. 

In finished production, riser cut- 
ting; cutting forgings before, during 
and after forging; shaping for ma- 
chining or to final contour; shaping 
parts for special weldments. 

In maintenance work, a variety ol 
on-the-spot applications. 


In the scrap yard, reducing but- 
tons, Spills, skulls, hot tops and scrap 
ingots to charging-box size. 

The torch is used in the above 
types of work because it saves time or 
money or else because it does jobs 
which are otherwise almost impossi- 
ble. It cuts ingots which cannot be 
handled efficiently by other methods. 
It supplements saws and shears to 
maintain the pace of the roll line. It 
removes risers faster, cleaner, more 
safely. It reduces the amount or 
number of steps in forging and ma- 
chining—sometimes it eliminates the 
necessity for contour forging or 
*Abstract of paper presented at ar 


a an- 
nual meeting of International Acetylens 
Association, Pittsburg! April 25-26. 1949 
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rough machining. It roughs out com- 
plex blanks for a variety of work, 
particularly in maintenance opera- 
tions. Finally, it reduces scrap to 
charging-box size faster and with less 
handling than any other method. 

Today, the torch is the basic tool 
for heavy cutting. It would not be 
right, hoWever, to disregard the oxy- 
gen lance, which was the first cutting 
and piercing tool in the steel mill. 
The lance is still a very useful device. 
It is no longer a routine production 
tool for cutting, having been largely 
replaced by modern heavy-duty 
torches, but it is a reliable and versa- 
tile “spot” method of great utility in 
thicknesses close to the limit of work- 
ability. 


INSTALLATION REQUIREMENTS 


The steel mill handles a very large 
volume of work, work that is spread 
over a large geographic area, a va- 
riety of work constantly changing. 
It requires speed in turning out ma- 
terial of great mass or bulk in many 
jobs. 

To measure up to the above re- 
quirements, an installation designed 
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4—SHAPE-CUTTING adapter bit 6 in. thick 


5—BEVEL CUT through a 17-in. thickness of a machined die 
from a 30 by 30 by 48 in. forged steel block 


block was made at speed of 3 ipm. Cut has excellent quality 


for heavy cutting work must provide: 

Ample supplies of gases, well dis- 
tributed. 

Flexible, versatile equipment. 

Logical distribution of equipment 
suited to the work. 

Good operators, well supervised. 

Proper templates, safety devices. 
controls, maintenance and repair fa- 
cilities, etc. 

It is obvious that the gases sup- 
plied must be of substantial volume 
at outlets over a wide area. The 
supply must be constant, with re- 
serve capacity for exceptional peak 
demands. In our experience, acety- 
lene requirements in one shop alone 

ee caper : the press forge—average between 
8—CUTTING THROUGH 28-in. thickness ee = 7 gas O00 ed St an © ee Bee Scrap 
Holes shown on top were pierced with the oxygen lance and then torch cut cutting will add another 300 to 400 
cu ft per hr. With the other opera- 
tions demanding similar require- 
ments, the total comes to about 3,000 

cu ft of acetylene per hour. 


arte ee me. 


As a practical measure, such a 
supply can only be obtained efficient- 
ly with a bank of generators. In a 
mill where appreciable heavy cutting 
is added to the scarfing and general 
oxyacetylene load, three double-rated 
500-lb acetylene generators were in- 
stalled, later supplemented by a 
fourth unit. The generators are con- 
nected by a system of yokes to assure 
a steady flow from whichever genera- 
tors are on the line at any given time. 
The carbide room in the generator 
house is raised so that the floor is 
level with the filling platform in the 
generator room, and the entire build- 
ing is of fireproof brick construction. 


9—DISC 15-IN. thick was flame-cut to 177-in. diameter with a radius rod With three generators, the capacity 
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of this installation was 750,000 cu 
ft per month, but the addition of an 
annex to a forge shop soon required 
the fourth generator. 

In the upper level of the generator 
room, the gas headers are of 2'%-in. 
pipe, the downcomers to the filters 
are of 1'%-in. pipe, and the main 
supply line is of 3-in. pipe. A typi- 
cal shop with a heavy gas demand has 
a scarfing area at one end, a repair 
and miscellaneous cutting area in the 
middle and a heavy cutting area at 
the other end, about 400 ft long all 
told. In this shop, the oxygen feeder 
pipe line is 3 in. in diameter, branches 
21% and 2 in., drops 1 in. Main-line 
pressure is maintained be- 
tween 160 and 200 psi; acetylene at 


oxygen 


15 psi. 

The entire pipe-line system is weld- 
ed except for an occasional accessory 
This 
simplifies erection, prevents leaks and 
streamlines the flow of gases. To 


or fitting of special nature. 


change direction without loss of maxi- 
mum flow, we have found it advisable 
to bend the pipe whenever possible. 
Large pipe sizes and relatively high 
pressures also help to guarantee the 
large constant volumes (particularly 
of oxygen) required for heavy cut- 
ting. 
CUTTING STATIONS 


For a multiple-torch machine of the 
pantograph type, 2-in. downcomers 
are used with five oxygen and four 
acetylene stations. This allows four 
torches for normal cutting or two 
heavy cutting torches plus supplies 
for a hand torch or lance. The ar- 


6—CONTOUR CUTTING was done by machine, 
hand torch and lance to form a rudder stock 










rangement is fairly typical of all large 
operating stations. 

The basic cutting machine in the 
mill, for both regular and heavy- 
cutting work, handles either straight 
or shape work and can be readily 
moved on its rails to reduce handling 
operations. In cases where this ma- 
chine cannot be brought to the work, 
or the work to it, the largest portable- 
type machines are used. These semi- 
portable cutting machines have the 
capacity to carry the mass of equip- 
ment required for heavy cutting and 
permit an excellent degree of flexi- 
bility. The only requirement is that 
gas supplies be available at the work- 
ing point, which goes back to the de- 
sign of a fully satisfactory pipe-line 
system in the mill. 


TORCHES AND OPERATORS 


The torches used for heavy cutting 
are of the heavy-duty type, often 
water-cooled (especially for roll-line 
hot cutting) and supplied by three 
hoses for acetylene, preheat oxygen 
The torch to be 
heavy-cutting operation 
must be carefully selected to meet the 
requirements of the job, and it is 
wiser to provide excess capacity than 
to risk failure by forcing the work 
with an inefficient or undersized torch. 
Generally, the tips are of styles de- 
signed for heavy cutting. with heavy 
preheat capacity and large cutting- 
oxygen orifices. 


and cutting oxygen. 
used in a 


Our experience has 
been that large volumes. rather than 
high velocities, of cutting oxygen are 
the key to successful heavy cutting. 


THE WELDING ENGINEER—July, 1949 





7—DIE FOR RUDDER STOCK of Fig. 6 was also shaped by the 
torch. Block was cut through 24-in., and cavity is 18 in. deep 


It is probably too much to hope 
that the ideal type of cutting opera- 
tor, complete with know-how, experi 
ence, technical knowledge and ability 
to handle the job on his own, will 
come along very often. The practical 
approach is development of the best 
operators possible with the personnel 
available. As fer as pergonnel is 
concerned, the important thing in 
heavy cutting work is to be sure the 
know-how and experience are avail 
able—either in the operator or super- 
visor, or preferably both. 

Even the best supervision will not 
be enough unless every possible step 
is taken to train the operator. Experi- 
ence under the guidance, of qualified 
men, on-the-job learning and formal 
training can all play important parts. 
Among the fundamentals, the prin- 
ciples of oxvacetvlene safe practic es 
should be thoroughly taught to every 
man. Those chosen for heavy cut- 
ting should be men who have good 
records as well as skill and 
experience in technique. 


safety 


THE OxYGEN LANCE 


The lance was previously referred 
to as the oldest cutting and piercing 
tool in the steel mill. and it is still a 
useful one. In the early days of 
heavy cutting. the lance served to sup- 
plement the limited penetrating abili 
ties of the torch. In one case dating 
from the 1920's. two 
used and also a machine torch on 3-ft- 
A tolerance of 6 in. 
was allowed above the finish 


lan es. were 


diameter risers. 
line. 
Today, even larger jobs of similar 
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nature are torch cut to within | in. of 
the finish line. 

The lance can be used alone at 
limes for severance of particularly 
dificult sections where quality and 
smoothness of cut are relatively im- 
material. Fig. 1 illustrates a case 
in which the lance was used to crop 
the hot top and bottom stool from a 
250-ton, 1LO8-in. 


while it is one of the exceptional 


ingot. This job, 


cases for which the lance is the logical 
tool, is not an uncommon kind of 
thing in steel-mill operations. The 
lance also continues to function as an 
important heavy-cutting method in 
hole piercing and other more routine 
operations. 

The relatively slow and clumsy 
lance operation draws an interesting 
contrast with the work in progress in 
Fig. 2. This is a multiple hot roll- 
line cutting job on 41%4-in. square 
billets. While the thickness here is 
hardly to be considered “heavy.” the 
speed and accuracy requirements and 
the temperature of the steel (about 
1,800 F) 
tions which put it, for practical pur- 
poses, in the same class of work. A 
three-hose set-up is used, with copper 
tubing replacing the conventional 
hoses. The heavy-duty torch is 
mounted on a square hollow bar on 
a heavy portable-type cutting ma- 
chine. Remote controls for gases are 


impose procedure limita- 


also on the cutting machine carriage 
so that everything is at the finger tips 
of the operator. An automatic stop 
is operated hydraulically. 

Quality can be obtained to a very 
satisfactory degree. The bevel cuts 
on the die block illustrated in Fig. 5 
are of excellent quality, though not 
particularly unusual for a good job. 
These cut were made through 17 in. 
of a previously machined and finished 
part at a speed close to 3 ipm. The 
quality leaves very little to be desired. 

As thickness increases, it becomes 
more and more difficult to obtain such 
quality. Nevertheless, the cut faces 
of 35-in. sections of massive forged 
crosshead slides were well up to any 
standards for a roughing operation 
and compared well with their forged 
top and bottom surfaces. 


SHAPE CutTtTiINnG 30-IN. BLocK 


Fig. 4 shows a shape-cutting opera- 
tion on a forged steel block 30 by 30 
by 48 in. in which quality was an 
important requirement. The 6-in.- 
thick reverse-curved section forms an 
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adapter bit, with the bulk of the block 
winding up as scrap. The cut was 
made with very short drag and sharp, 
clean corners through the 30-in. sec- 
tion, after which the ends were shaped 
by cutting through the 6-in. section. 
The ratio of scrap to finished part on 
this job is indicative of the amount of 
forging or machining work which can 
sometimes be saved by flame-cutting. 


Cranks 28-IN. THICK 


Another example of the worthwhile 
savings in machining which can be 
obtained with the torch is illustrated 
in Fig. 8. The piece to be cut was 
a rough forging of alloy steel for two 
cranks. The cranks were forged as 
a pair and cut apart through a sec- 
tion 28 to 29 in. thick and about 5 
ft long. 


lanced, also through the 28-in. thick- 


A hole in each crank was 


ness, and roughed to diameter with 
the torch. 
by cutting through 26-in. thicknesses, 


The ends were trimmed 


crank was 
trimmed by hand cutting to a hexa- 
gon to save on rough turning. The 
forging was normalized and annealed 
and preheated to 400F before cut- 
ting; afterwards, the cranks were 
air cooled and drawn. 


and a post on each 


In a somewhat different way, forg- 
ing was saved on the rudder stock 
illustrated in Fig. 6. Special dies 
with several varying radii in the end 
of the part would have been required 
to obtain the desired contour. Until 
such dies could be made up, a combi- 
nation of machine flame-cutting, lanc- 
ing, and manual cutting served satis- 
factorily to form the rough shape on 
the rather difficult contours. 

The torch was also used in forming 
the dies which were made up to com- 
plete this type of rudder stock by 
forging. Fig. 7 shows how both the 
face and the cavity of the forged 
block were  flame-cut—the _ block 
through a 24-in. section and the cav- 
ity 18 in. deep. This is a tricky and 
rather unusual type of heavy cutting 
operation. 

A routine heavy cutting operation 
is the straight-line cutting to size of 
heavy slabs, forging blocks and in- 
gots. While some of this work is 
done to ample tolerance, much of it 
meets dimensional limits which are 
fairly exacting. Such a case was a 
23-in.-square forged ingot, which was 
cut on both ends to within 14 in. of its 
final dimension. Naturally, a quality 


cut is always required on such close- 
tolerance work. 

The exact opposite is the case when 
heavy material is scrapped. Here 
the only objective is speed of sever- 
ance. On a cut on the 44-in. section 
of a scrapped ingot, for example, 
heavy drag, gouging and an uncut 
corner that had to be finished off with 
a hand torch were all immaterial as 
long as severance was obtained with 
reasonable speed. 

Cutting costs in gases and labor 
must be kept in balance with the sav- 
ings to be obtained by flame-cutting 
spills, skulls, ingots and other such 
There is a definite 
way of operating to obtain the best 
Sometimes the most eco- 
nomical operation is the lance, or a 


heavy pieces. 
economy. 


lance and hand torch combination; 
sometimes a portable cutting machine 
as in Fig. 3; possibly even a panto- 
graph-type machine can be used most 
economically. One of the major sav- 
ings in the cutting of heavy scrap 
lies in the reduction of handling 
steps, and it is possible that either 
manual operations or a shape-cutting 
machine will contribute much to that 
end. Another important element in 
handling is the layout of the scrap- 
ping area, which can be greatly im- 
proved by well planned facilities. It 
is possible to reclaim vast quantities 
of otherwise useless heavy scrap 
around the mill with the aid of the 
torch. 


PreEcISION HEAVY CUTTING 


It is, however, in precision produc- 
tion work that heavy cutting has 
made its greatest strides. The case 
illustrated by Fig. 9 is one of the 
most outstanding examples of torch 
assistance in a tough production job. 
The big dise shown in this picture 
started out as a forging ingot. It 
was press forged in one direction to- 
ward its circular shape, and the ends 
were trimmed on a radius to provide 
handling clearance for cross forging. 
A riser of surplus metal left in the 
center was removed with the torch 
after forging. The disc, then 15 in. 
thick, was flame-cut to 177-in. diam- 
eter, as shown in Fig. 9, and a hole 
201% in. in diameter was cut out in 
the center. The rough disc was ma- 
chined to 10%-in. thickness, finish 
bored and rough turned to diameter. 
Finally, the part was returned to the 
cutting-machine table for the cutting 
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@ With a thumb movement of barely over one quarter of an inch you light the ES 



















full, adjusted flame on the Harris Automatic Torch. With a reverse motion you shut 
it off, leaving a small acetylene pilot light for subsequent relighting of the full flame. 


When the Harris Automatic Torch is used, one hand is always free for holding filler 
rod, positioning work, changing pieces. The effect on output... both as to quantity 
and quality ... is immediate and stimulating. 


Beyond this is the very substantial economy of gases . . . both Oxygen and Acety- 
lene . . . that is effected. After all, this is the basic advantage of the Harris Auto- 
matic Torch, repaying the investment cost time and time again. 


Harris exclusive Distributors, located in principal Cities, will be glad to show this 
time and money saving Automatic Torch applied to your work . . and without the 
least obligation. 


THE HARRIS CALORIFIC COMPANY 


Cleveland, Ohio 
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FOR HARDFACING AND REPAIR of four slots. These slots, 3%4 in. 
wide by 47 in. long, were flame-cut to 
final dimensions, allowing nothing 
for finishing. This part represents 
the ultimate in the integration of 
forging. machining and flame-cutting. 

The job also exemplifies the key 


functions of the torch in the mill 


The torch reduced both the amount 
| \ I and the difficulty of forging to pro- 
| duce the rough part. It reduced the 


amount of machining required to 


re gg finish the forging, and finally it 


- served as a finishing tool in creating 
pm cmrm * 
2 the slots directly to final size. These 
functions demonstrate the modern po- 
A sition of the torch—its reliability, 
Ce 


Sa economy and accuracy in handling 


heavy material. 








; F, The maintenance of cutting facili- 
al ties and equipment are very nearly 
as important as their existence. To 
assure reliability and accuracy, they 
must be kept in the best possible 
condition. In a large mill, nothing is 
as satisfactory as a central repair 





and maintenance organization, one 
stocked with spare parts and spare 
cutting machines and torches and 
staffed with skilled and experienced 
specialists. With this system, on-the- 
spot repair work is minimized. Nor- 
mal procedure is to overhaul and 
recondition equipment in the central 
shop, replacing it with spare units. 
Good routine maintenance in the shop 
provides constantly reliable equip- 
ment at a minimum effort and ex- 
pense. Spare parts inventories are 
reduced, repair work is done better 
and faster, and the experience and 
skill for such work is concentrated 
where it can do the most good. 


Amsco 
NICKEL- 
MANGANESE 


Amsco Nickel-Manganese filler bars and electrodes built 
up this dipper used in the rugged service of a northern 
iron ore mine. For buildup and repair work on man- 
ganese steel, Amsco Nickel-Manganese will provide a 
long-wearing surface to resist heavy impact and abra- 
sion. Nickel-Manganese electrodes are cold drawn rods, 
provided either coated for D.C. and A.C. or bare for 
D.C. welding. Weld deposits surface harden to 450-550 ee aia 
FORECAST FOR FUTURE 
Brinell under cold working and have a toughness and 
ductility which approaches that of standard 13% man- Experience in the last decade has 
ganese steel. Drilling sheaves, spindles, crossings. wob- | brought flame-cutting to full-grown 
status for heavy work, yet we may 
expect to see it go even further in 
: F the future. One direction will 1] 
cast and rolled repointer bars, plates, and hardfacing ae? ead 
: a | toward more applications of the 
rods are also available. Write for Bulletin 10-A and W-1 ee 7 . 

' process for precision work and wider 
for sizes and types of bars. use as a finishing or close-tolerance 
roughing tool. Another will lead, 
very likely, toward greater economy 
of operation in such work as scrap- 
ping, with development of procedures 
for reducing handling operations and 
| gas costs still further. Generally, as 

realization of the possibilities grow, 


blers, crushers, and hammer mills are other applications 


where Nickel-Manganese has proved its value. Amsco 


Ask for new booklet: “The Metallurgical Background 
for Welding Manganese Steel” 


Brake Shoe BVT TeTM nausea Ne) 


382 EAST 14th STREET + CHICAGO HEIGHTS, ILL. we may expect to see the torch used 


more frequently for more operations 
Foundries at Chicago Heights, Ill., New Castle, Del., Denver, Colo., Oakland, Calif., Los Angeles, Calif., St. Louis, Mo. ° 4 . 
Offices in principal cities. Made and sold in Canada by Canadian Ramapo Division of Joliette Steel Lid., Niagara Falls, Ont. in the mill. 





40 THE WELDING ENGINEER—July, 1949 





OU toe cere ¢ 


‘ 





ra 


til 
in 








ne 
li- 


To 


\ 


\ 


at's the right X-Ray film? 









KODAK INDUSTRIAL 
X-RAY FILM, TYPE K 


@ Here was thickness—thickness that demanded the 
fastest possible film to keep exposure time down. Gamma 
radiation was to be used. 


So the film for the job was Kodak Industrial X-ray 
Film, Type K, with lead-foil screens. 

This is the film that gives you the shortest exposure 
time for radiography by radium. You use it when check- 
ing for significant weld irregularities in thick sections. 


RADIOGRAPHY 
IN MODERN INDUSTRY 


RADIOGRAPHY A wealth of invaluable data on radio- 


graphic principles, practice, and 


to CODERS HeesTEY 


technics. Profusely illustrated with 
photographs, colorful drawings, dia- 
grams, and charts. Get your copy from 





your local x-ray dealer—price $3. 





Radiography 


...another important function of photography 





ASTM &rade A~2)]2 Stee] 
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Thickness_ 





5 1/o inches at Welds 





Equi pment — 


20 
O mg. radium Capsule 
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A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographic factors, Kodak pro- 
duces four types of industrial x-ray film. Thes 
furnish the means to check welds efficiently and thus 
extend the use of welding processes. 





Type K has medium contrast with high speed. For gamma 
ray and x-ray work where highest possible speed is needed 
at available kilovoltage without calcium tungstate screens 


Type M provides maximum radiographic sensitivity, high 
contrast, and exceptional detail under direct exposure or 
with lead-foil screens. It has extra fine grain and the speed 
is adequate for examination of light alloys at average 
kilovoltage and for much million-volt radiography of steel 
and heavy alloys 


Type A offers high contrast with about three times the 
speed of Type M, but with slightly more graininess. Used 
direct or with lead-foil screens for study of light alloys at 
low voltages, and of heavy steel parts at 1000 ky 

Type F provides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens 
Has wide latitude with either x-rays or gamma rays, ex 
posed directly or with lead-foil screens 


EASTMAN KODAK COMPANY 
X-ray Division - Rochester 4, N. Y. 


“K xlak”’ is a trade-mark 
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from these 


SEVENTY COMPONENTS were required to fabricate a 


cylinder to replace a cracked casting in a marine engine. 


‘ame this 


COMPLETED WELDMENT (viewed from its base) ready 
for final machining. Cylinder actually contains two cyl- 
This is how the assembly looked prior to welding inders with connecting ports at the top 


and bottom 


Weldment Replaces Cast Cylinder 


A new casting would have meant new patterns, and time was the big 


factor in returning a vessel to service. Though contrary to prece- 


dent, it was decided to fabricate the cylinder from welded plate 


A? OUT-OF-THE ORDINARY weld- 
ment was created by the appli- 
cation of ingenuity and skill at the 
Everett, Wash., yards of the Everett 
Pacific Shipbuilding & Dry Dock 
division of the Pacific Car & Foun- 
dry Co. 

When the SS Edward Chambers 
was being converted for return to 
private operation after war service, 
she was found to have a crack in 
the first intermediate-pressure cyl- 
inder of her quadruple-expansion 
steam engine. The cylinder was 
deemed unfit for further service by 
the American Bureau of Shipping 
and U. S. Coast Guard inspectors. 


ENGINE DATED FROM 1909 


The engine had been made by the 
Great Lakes Engineering Co. in 
1909, and the original patterns for 
the cylinder casting had long. been 
destroyed. To avoid the delay of 
making new patterns for a replace- 
ment casting, the Everett shipyard 
decided to fabricate a cylinder of 
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BY RAY BLOOMBERG 


welded steel plate. This is far from 
a common procedure, but the man- 
agement thought it could be done 
successfully. 

First step was to obtain copies of 
the plans for the original cylinder 
casting from the maker. and these, 
fortunately, were available. However, 
the old blueprints dealt with the cyl- 
inder as one integral piece, as is the 
case with most casting plans. It was 
necessary to break down the cylinder 
into component parts that could be 
formed of steel plate and joined by 
welding. Hugh McQueen, company 
draftsman, prepared sketches to show 
how the cylinder could be fabricated 
of many component parts yet would 
continue to duplicate the original 
cast cylinder in appearance and 
function. 


70 CoMPONENTS NEEDED 


These sketches were submitted to 
the American Bureau of Shipping. 
New York City, and to the United 
States Coast Guard, Washington, 


D.C. Approval was promptly forth- 
coming from both offices with only 
one stipulation: those details not 
shown were to be included in accord- 
ance with the best marine design and 
workmanship practice. 

From  McQueen’s preliminary 
sketches, a full-scale layout was made 
by the company’s loftsman. At this 
time the cylinder was broken down 
into 70 components, excluding the 
heads, piston and piston valve. The 
cylinder, as shown in the above pic- 
tures, actually contains two cylinders 
connected by ports at top and bot- 
tom. There is also an exhaust cham- 
ber within the valve cylinder. 


Use Heavy PLATE 


Steel selected for the fabrication 
was of firebox flanging quality in 
three thicknesses from 7% to 1% in. 
The piston cylinder, which has a 
37-in. ID, was formed of intermedi- 
ate 114-in. plate, and the smaller 
cylinder and exhaust chamber util- 
ized the comparatively light 7-in. 
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ACC re) Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, 


Philadelphia, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 






iiding ELECTRODES 
RODS 














ASK YOUR PAGE DISTRIBUTOR 
ABOUT: 


Page Allegheny Stainless Steel Electrodes 
and Gas Welding Rods 





Page Range of Types 
Page Field Service 


Pa Ge Research 


AND 





Prompt Delivery from Warehouses in Chicago, 
Denver, Philadelphia, San Francisco and the factory 
at Monessen, Pa. 








iat PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Cast iron tractor yoke welded The broken teeth on this cast iron gear 
with TITAN Manganese Bronze. \ were built up with TITAN Manganese 


\ Bronze. No further difficulty was ex- 










perienced. 


only BRONZE offers all 


of these advantages: 


ay Can be applied to a wide range of materials 


Mild steel—Cast steel—High and low carbon steel—Wrought iron— 





Cast iron—Malleable iron castings—Chrome and nickel cast iron—Brass 
—Bronze—Copper—and many others. 


ay Easily and quickly applied 


Uniform and easy tinning. 





Pre-heating or post-heating for stress relief are not necessary. 
Low melting point. 7, 


Pre-cleaning can be eliminated with certain types of rods. 
Bronze welds are easily machined. 


ay Bronze welds are dependable in service 


Superior bonding properties. 

High strength. 

Excellent wear resistance (to reasonably hot or cold pressures). 
Corrosion resistant. 





TITAN Bronze Welding Rods are double deoxidized by an exclusive patented pro- 
cess to assure ductile, high-strength, non-porous welds. Write for literature today. 


ROD MILL DEPOTS 


BELLEFONTE - INDIANAPOLIS 
TT OFFICES AND AGENCIES 

NEW YORK - CHICAGO - SAN FRANCISCO 
LOS ANGELES - DETROIT - CLEVELAND | 
CINCINNATI - ST.LOUIS . MINNEAPOLIS 
MANUFACTURING CO. soiepo - DENVER - SALT LAKE CITY | 


& orrices ANO er ATLANTA - new ORLEANS 
oer * EXPORT OFFICE: 70 





GENERA 
BELLEF 


PINE ST., NEW YORK 5S, WL Y. 













Brass and Bronze Rod ~ Forgings Die Castings Welding Rods 


plate. The heavy 1'%-in. plate was 
reserved. for the base, top, gussets, 
bolting pads, ete. 

The plate weight was probably ex- 
cessive in view of the stresses to be 
encountered under normal conditions 
of service. However, the heavy plat- 
ing permitted more rigid subassem- 
blies and minimized distortion. 
which. obviously, would have been 
greater had lighter plating been em- 
ployed. 


Bore OVERSIZE FOR LINERS 


To maintain the original piston 
diameter, it was necessary to have 
in the cylinder bores an oversize ID 
that would permit the insertion of 
cast-iron liners in both the piston 
chamber and the valve seats in the 
valve chamber. Since the valve is 
of a piston type, the insertion of in: 
ternal rings in its cylinder was re- 
quired, two each at top and bottom. 
Their bore was telescopic; that is, 
the lowest ring had the smallest 
diameter and each ring above pro- 
gressively increased in diameter. 
This procedure was followed so that 
the cast-iron liners forming valve 
seats and resting on each ring could 
be inserted from the top, inasmuch 
as there was no other access and a 
press fit was desired. 

Conventional welding techniques 
were employed with regard to types 
of joint and sequence. Maximum 
run-out in the cylinder was less than 
3/16 in., while overall height and 
width of the assembly were exact. 
The run-out did not constitute any 
particular problem, according to 
Klark Kruse, welding foreman, as 
more than sufficient stock remained 
for internal boring and external fac- 


ing. 
WeLps Stress RELIEVED 


Stress relieving was done after 
fabrication and before the founda- 
tions and bolting pads of the weld- 
ment were faced and the cylinders 
bored to size. The liners were then 
dressed and pressed into the cylin- 
ders, and the fabricated covers were 
fitted. After the job had been “but- 
toned up,” trials and tests were con- 
ducted to the complete satisfaction of 
all concerned. The vessel was turned 
over to her operators well in advance 
of the time which would have nor- 
mally been required for a job of this 
magnitude. 
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30 YEARS AGO 











(From THE WELDING ENGINEER 
of July, 1919) 
WARTIME experience as a oxyacetylene 
weldor with the 19th Railway Shop Regi- 
nent, A.E.F., in Franee are related in this 4 
nonth’s issue by Robert B. Dyar, of the 
Davis-Bournonville Co. Mr. Dyar was sta- 7 
tioned near Rouen, at Sotterville, in a 
arge railway repair depot. Entire equip- 
ment at one of the two welding shops 
there consisted of a dilapidated watler-to- 
carbide acetylene generator,. two ancient 
torches, three old oxygen regulators, spec- 
tacle-like goggles, and a few welding rods. 
30 YEARS AGO — 
Suip parts that have been approved for 
ire welding by Lloyds and the American 
Bureau of Ships are listed in a article by 
M. J. O'Connell. The a-c welders are more 
portable for shipyard use than d-c equip- 
ment, Mr. O'Connell writes, weighing only 
200 Ib for 150 amp, while d-c welders FP) 
weigh 3,000 Ib. us 
—7 
30 YEARS AGO — Van Dorn 1/44" HOLGUN* os 
; $38.00 : 
ALL-WELDED boiler fire boxes display many Other Drills from 1/4” to eS 
advantages over those made with riveted 11/4.” capacity in steel 
construction, writes B. K. Smith, United ia 
States Welding Co., in a feature article. »™ 
Mill scale in the riveted lap joint does not , . ° ‘ “<a> 
conduct heat properly 20 that the steel in Watch a Van Dorn Drill on the into any hand, right or left. Its 5 
this aréa crystallizes and cracks from the job and you'll marvel at its light weight and compactness re- = 
rivet hole to the edge. Butt welded steel = . k Ns 
plates allow the water to protect the sheet speedy drilling, easy handling, duce operator fatigue. Its short -- : 
on its entire surface, and eliminate fire trouble-free running! Check its working clearance and spindle = 5 
cracks, steam burnt plates and corking ; : : ee 
operations to repair such failures. engineering and you'll find a_ offset of only +4” help you drill Ji 
: , bas —) 
30 YEARS AGO — powerful Van Dorn-built motor, in tight spots. So, when it’s 
id 
salience: bia ball-bearing mounted; extra- Drills you need, see your nearby "i 
: ee ae “AS 
displays of welding manufacturers is in- tough gears, shaft and chuck Van Dorn Distributor—for ca- 1 
vited by the editor of THe Wetpinc é . d ar Ae 0: rH 
EncineeR. Welding advertisers were spindle; husky housing; quality- _pacities from '/4" to 1'/s" in steel, i4d 
Rr ge - a fs 
formerly satisfied with keeping their firm built construction right down double in hardwood—standard  S 
names before the public, but have now ‘ : 4> 
begun using their ads as educational de- the line! and heavy-duty models—high or “t) 


vices to tell specific uses and advantages 
of their particular products. Copy is now 
being changed every month by some adver- 
tisers whereas ten years ago it was thought 
pointless, 


— 30 YEARS AGO — 


Reports have come in to THE WELDING 
ENGINEER of welding shops who are 
filling empty acetylene cylinders with oxy- 
gen. Many explosions causing death and 
disfigurement have resulted from doing 
this, but some people are apparently carry- 
ing on with the dangerous practice. 
— 30 YEARS AGO — 

WeLpine goggles are always necessary 
when using the oxyacetylene flame, writes 
Professor Koppins of thé University of 
Chicago, in a new government pamphlet 
on eye protection. 


— 30 YEARS AGO — 


PascHaLt Oxycen Co., Philadelphia, has 
1,000 Levin cells in operation for making 


Take the Famous Van Dorn 
HOLGUN, for example. For 
easier handling, its smooth hous- 
ings with “Pistol Grip and 
Trigger Switch’ fit naturally 


FOR POWER SPECIFY 


6) 


PORTABLE ELECTRIC TOOLS 
ls ae es * 


Ow. a) 2 
: . a 


low speeds—-with a universal 
reputation for long life. Write for 
free catalog to: The Van Dorn 
Electric Tool Co., 734 Joppa 
Road, Towson 4, Maryland. 





(DIV. OF BLACK & DECKER MFG. CO.) 
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oxygen. It is thought to be the largest fo 


Y = Sheet 
unit-type cell plant in the world. Bench Grinders 


Metal Shears Electric Hammers Portable Grinders 
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PLATFORM OUTSIDE SHOP helds two barrels of gasoline to operate engine-driven d-c welder 


Outside Gasoline Supply 
By Ernest J. Morris 


FTER several years of acting as a valet 
to a gas-engine-driven welder (which 
we keep inside during our severe winter 
weather), I decided to call a halt to carry- 
ing gasoline. First, we built an outside 
platform to hold two barrels of gasoline. 
Then a 4-in. gasoline pipe line was run 
through the wall of the shop as shown in 
the enclosed sketch, saving labor and elim 
inating the hazard that is always present 
when open gasoline pails and funnels are 
used in a closed building. The idea can 
be adapted by anyone using an engine- 
driven welder equipped with a fuel pump. 
If welder is not so equipped, one of the 
electric pumps sold for Fords and other 
cars might be adapted. Possibly more 
favorable fire insurance rates could be ob- 
tained under this set-up. 
Note: Place barrels so as to avoid drip 


Also have an air leak so you 
won't build up a vacuum in the drum to 
stop the flow of gasoline. 


from eaves. 


* * a 


Parts Prebent for Welding 


U« of counterstress or prebending to 

balance the warpage caused by weld- 
ing eliminates the need for straightening 
welded parts at the Frank G. Hough Co., 
Libertyville, Ill., according to T. Seals, 
welding foreman. Special fixtures de- 
signed to make the greater portion of the 
work flat-position welding have also helped 
to increase production. 


* * * 


Welds a Curved Seam 


MIDWESTERN manufacturer uses a track- 
mounted submerged-melt welding head 
to weld a curved seam on the front sur- 





CYLINDER of rolled sheet metal is expanded and held for spot welding by turnbuckle clamps 


46 





Courtesy The Linde Air Products Co. 
SPRING-LOADED 


welds curved surface of a hot-air furnace 


submerged-melt head 


face of a hot-air furnace. The welding 
head is left free to swing, but a restrain- 
ing spring holds the guide wheel against 
the curved front section and thus keeps 
the welding wire in proper alignment with 
the seam. 

Welding speed for this application is ap- 
proximately 46 ipm. Special fixtures were 
made so that the round top and the verti- 
cal side seams could also be welded by the 
submerged-melt process. 


le yn 


- 





SECTION y= 
REMOVED ‘S 


REMOVAL of section enabled pipe joint 
against brick wall to be welded from inside 


Welding Next to Wall 
By Thomas Trail 


| JOINING two sections of large pipe by 

welding, the problem arose of doing the 
seemingly impossible. This was to weld 
the part of the joint that was close against 
a brick wall. We did it very simply, as 
shown in the accompanying sketch, by 
flame-cutting a section from the front sur- 
face of the pipe to allow the rear seam 
to be welded from inside the pipe. The 
removed section was then welded back. 


+ 7 * 


Expansion Clamps 


T# turnbuckle expansion clamp devised 

by Perry Borgie, Lockheed Aircraft 
Corp., Burbank, Calif., expands a rolled 
sheet and holds it for spot welding to 
surrounding frame. Wooden discs were 
used in the past, but Mr. Borgie’s im- 
provement gives superior assembly in less 
than half the time originally needed to 
complete the welding procedure. The ex- 
pansion clamp is merely two pieces of 
3/16-in. plate, flame-cut from arcs of a 
circle and held together by an aircraft 
cable turnbuckle. 
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How Many Lineal Feet 
in that Coil of Hose 


or Welding Cable? 
BY W. F. SCHAPHORST, M.E. 


V \NY materials come in coils these days—weld- 
4 ing cable. hose, lead pipe, flexible tubing, wire. 
rope, etc.. to name only a few of them. Frequently. 
you may desire to know the number of lineal feet 
that a coil contains. Is it necessary to uncoil it and 
carefully measure off lengths with a yardstick? Not 
when there is an easier way. 

The chart reproduced at right will be found very 
useful for finding the length in feet of any coiled 
material. provided that the “average diameter” of 
the coil can be ascertained and that the number of 
turns it contains can be counted. How to measure 
the “average diameter” is depicted by the small 
sketch in the upper right-hand corner. Or you can 
arrive at it very accurately by measuring the inside 
and outside diameters of the coil, adding them to- 
gether and dividing the sum by two. 

\fter you have counted the number of turns and 
measured the average diameter, you are ready to use 
the chart. Simply lay a straight-edge or draw a line 
between the points representing the number of turns, 
as found in column A, and the average diameter in 
inches, as found in column C. The total length of 
the material in feet will then be found at the inter- 
section with column B of the straight-edge or line 
you have drawn. 

\s a practical example, let us find the number of 
feet in a coil of cable having an average diameter 
of 20 inches. Assume that there are 10 turns. The 
dotted line in the chart connects the 10 in column 
\ with the 20 in column C. The answer, 53 feet. is 
read in column B. Note that all three columns, A. 
B and C, increase in value as you go downward. 

\s will also be noted, the range of the chart is 
sufficiently great to take care of most of the condi- 
tions encountered in regular everyday practice. 

The chart may be used “backwards” as well as in 
the ordinary manner. A “backwards problem” is 
one where you know the length but want to know the 
number of turns to take in making a coil. Suppose. 
for example, that you want to take along 300 ft of 
rope on a job, and you want to be sure that you will 
have that much without the trouble of measuring it 
off. Simply lay a straight-edge across the 300 mark 
on scale B and rotate it as the number of turns grows. 
In this way you can easily tell how large your coil 
should be in order to obtain the required 300 feet. 

Paste the chart on a card and hang it in a con- 
venient place. You will find it comes in handy every 
once in a while. 
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‘igh Quality All 
ion Welding 
t Reverse D-C 





FOR: Mild Steel— 
Positions 

Current: Straight, 
A-C 


Parte Pm er tes 
sae © eters 





STAINLESS STEEL 
vee w.lGUO For Every Modern Arc Welding Process 


ee e noone ' A.W.S. SPEC 
ones LASS ’ 
= oa USE VICTOR WELD 


... the new, complete electrode line 


Order from your VICTOR dealer NOW 


Watch for VICTOR’S 
NEW hard-facing electrodes. 
NEW tungsten carbide products—tubes, 
inserts and shapes. 4 
NEW blasting nozzles. = 


On display soon by your VICTOR dealer 


VICTOR EQUIPMENT COMPANY 


844 Folsom Street, San Francisco 7 
| 3821 Santa Fe Ave., Los Angeles 11 * 1312 W. Lake St., Chicago 7 

















HEADS ™* HURRY 


FLANGED and DISHED HEADS, STANDARD 
and ASME, ON HAND, READY TO SHIP 














Lukens has many sizes of Standard and 
ASME Flanged and Dished Heads in stock, 
ready to ship to you. Hundreds of dies are 
available for making other styles and sizes, 
enabling us to ship the heads you need within 
a short time after your order is received. 
Lukens makes heads 4 inches in diameter 
to over 20 feet; thicknesses up to 61% 
inches: of any commercial metal—carbon 
and alloy steels, including stainless, non- 
ferrous metals and the widest range of clad 
steels available anywhere. 3,898 standard 


Heads are described in Lukens Catalog No. 1. 


You should have this 
list of LUKENS 
STOCK HEADS 








: a —— 
It shows the sizes and gages of carbon steel 


heads regularly stocked at Lukens. Ask for Lukens Steel Company + es cngleneemcomneia 
Bulletin 433. 








EE 





Wire or telephone Lukens, giving diameters, gages, styles 


and materials, if you're needing heads in a hurry. Lukens Steel 


Company, 416 Lukens Building, Coatesville, Pennsylvania. 


LUKENS “Head Work", a 16mm motion picture in sound and color, on spinning and pressing of Lukens 


Heads is available without charge. Running time: 27 minutes. Write for a booking date. 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 
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LOW HEAT welding down to 7 amp, inert- 
are welding and regular transformer welding 


performed with new Hobart a-c welder 


Low Heat Control on Welder 
HREE separate types of operation are 
possible with the new Hobart TIH-200-S 

a-c welder. It can be used as an ordinary 

transformer type welder; as an inert-arc 

welder if special controls are switched 
on, or for extremely low heat operations. 

The supplementary low heat control is 
made possible by a secondary reactor con- 
trolled by a hand wheel located on the 
side of the case. It is easily switched on 
and off. It is said to make possible effec- 
tive welding current as low as 7 amp. 


Hosart Brotuers Co., Troy, O. 
a * * 





700-AMP operation with %-in. electrode 
leaves heavy-duty holder cool to hand 


Heavy-Duty Electrode Holder 


PERATING at 600-700 amp with %4-in. 

electrodes, the new Martin Wells heavy- 
duty No. 6S-6 holder is said to remain cool 
while welding. A user claims he welded 
36 E-6020 %-in. electrodes at 725 amp 
and that the holder could be held %n his 
bare hands at all times. 

Silver-brazed cable connections and size 
3/0 cable are recommended for use with 
this holder. Electrodes are held and fixed 
in a 60-deg position by cam action. The 
contact on the rod prevents overheating 
of the electrode stub and reduces heating 
of the holder. Quick loading and unload- 
ing of electrode is claimed. 

Length is 12% in., weight 32 oz. Mar- 


54 


TIN WELLS, INc., 5886 Compton Ave., Los 


Angeles 1. 





VENTILATED welding cabinet has adjustable 
table, electrode racks and tool shelves. 


Welding Cabinet 
Clomeinanor welding table and fume 
collector has many advantages for small 
bench work. Standard cabinet size is 36 
by 28 in. deep with a 70 in. overall height. 
The table height is adjustable from 30 to 
36 in. above the floor. Table rotates and 
may be locked in horizontal or tilted 
position. 

Controlled ventilation of the cabinet is 
achieved by adjustable louvered exhaust 
ports. An individual fan connected to a 
1/3 hp motor can be furnished or several 
cabinets can be connected to a multiple 
piping system. 

Four-pocket electrode rack is mounted 
on left front of cabinet. Tool storage 
shelves, insulated hangar for electrode 
holder and powerful spotlights are other 
features. RUEMELIN Mrc. Co., 3860 N. 
Palmer St., Milwaukee 12. 


* * * 





PLASTIC nylon eye-cups for strength and 


impact resistance protect weldor’s eyes 


Welding Goggles 
YLON eye cups having more strength 
and less weight are featured on new 
welding goggles. Nylon in plastic form has 
great compressive strength and impact re- 


sistance, qualities needed for greater eve 
protection. 

Comfort features include rolled edges to 
reduce pressure around the eye socket, ad- 
justable leather bridge and headband, ex- 
clusive triangular lenses for wide vision 
and screened indirect ventilating ports, 
which admit sufficient air to prevent fog- 
ging but keep out flying particles. 

For chipping and similar work, this 
goggle is also available with direct venti- 
lating ports and clear, impact-resisting 
lenses. WiLLtson Propucts Co., Reading, 
Pa. 





TELESCOPIC tubing on the front of cylinder 
trucks holds standard or small cylinders 


Small Cylinder Truck 
Avsustante bracket of telescopic tubing 


is provided on the front of a new light- 
weight cylinder truck to hold either stand- 
ard-size or small cylinders. Truck con- 
struction is all-welded. Mechanical rub- 
ber tires and oilless bronze bearings en- 
able easy handling. 

Manufacturer states that the “Burdox 
Junior” has a balanced design that enables 
it to handle heavy loads with minimum 
effort. THe Burpett Oxycen Co., 3300 
Lakeside Ave., Cleveland 14. 


* * * 


Electrode Rack 
A vARIETY of rods for welding cast iron, 


steel, bronze, copper or aluminum 
are stocked in the new “Eutec-Wall-Pack.” 
This handy steel cabinet is built for wall 
mounting and measures 22 by 13 by 3 in.; 
it holds from seven to nine different types 
of rod or electrodes. Assortments for gas 
welding, arc welding or gas and arc weld- 
ing are available for the cabinet. For each 
welding rod, the proper “Eutector Flux” is 
furnished. Eutectic Wetpinc ALLoys 
Corp., 40 Worth St., New York City 13. 


. . . 


Bender Stand 


. een built into a new “Di-Acro” 
bender stand provide storage for the 
various bending mandrels used with the 
“Di-Acro” bending machine. Of welded 
steel construction, the stand, or cabinet, 
measures 15 by 15 by 34 in. and net weight 
is 90 lb. O’Nem-Inwin Merc. Co., Lake 
City, Minn. 
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WATER-COOLED inert-arc holder of 200- 


amp capacity is welding an aluminum stand 


Inert-Are Holders 


| eae new manual welding inert-are elec- 

trode holders and one machine inert- 
are holder have been developed for use 
with 100 to 800 amp currents. Manual 
holders are available in 100, 200, 400 and 
800 amp ratings and machine holder in 
100 and 800 amp ratings. 

The 100-amp air-cooled manual holder 
has spring-type collets, metal nozzle and 
gas-tight, heat-resistant gasket. The 200 
and 400 amp water-cooled models have 
split-copper collets, ceramic nozzles, and 
heat-resistant gaskets. An integral water- 
cooled nozzle is built on the 400-amp model, 
which is furnished with tips of two orifice 
diameters. An 800-amp model has one 
electrode assembly for each size listed and 
three water-cooled metal nozzles; one for 
5/16 and %¢ in. electrodes, one for 7/16 in. 
electrodes and one for % in. electrodes. 

The 400-amp machine welding holder 
comes furnished with one piece of each 
size of tungsten and one set of collets for 
each size. With this holder and the 800- 
amp machine, the electrode may be ad- 
justed while welding, and both electrode 
and collets may be changed without re- 
moving the nozzle. The 800-amp water- 
cooled holder includes an electrode assem- 
bly and nozzle for each size of electrode. 

* * 7 


Swivel-Type R-W Electrode 

UBSTANTIAL improvement in perform- 
Mallory swivel-type 
resistance welding electrode is claimed be- 
cause cooling water is brought directly in 
contact with the swivel head. The water 
hole is drilled completely through the 
shank. 

Tests indicate a stabilized operating tem- 
perature of 94 C for the new electrode, 
compared with 332 C for the early design. 
This temperature reduction is said to ma- 
terially increase the life of the swivel tip 
and enable it to produce more sound welds 
of a higher strength. P. R. Matrory & 
Co., INc., Indianapolis, Ind. 

. ~ . 


Buffing Machine 


“ance of a new 





F OUR new single-spindle, semi-automatic | 
polishing and buffing machines are | 
offered to increase production of such parts 


as pots, pans, lamp bodies, hub caps, etc. 
Two models have single rotating spindles 
and two rotating stroke type spindles. 
HAMMOND MaAcHINeRyY Buiipers, 1648 
Douglas Ave., Kalamazoo, Mich. 


Aluminum Brazing 


production 90/...buckling 


and distortion eliminated 











J. P. Flood and R. P. McCleskey, 
Airco Technical Sales Representatives, 
recommended aluminum brazing the 
drain plug to the unit, using Airco 
No. 716 Aluminum Brazing Wire and 
Elite Brazing Flux. 

The company followed this sugges- 
tion, and found that the speed of the 





LARKIN COILS COMPANY, Atlanta, 
Georgia, manufacturers of industrial cool- 
ing units, experienced trouble with dis- 
tortion and buckling during fabrication of 
the aluminum drain plug to the main unit 


brazing technique increased production 
over 50%. More important, distortion 
and buckling was completely overcome 
— finished welds were excellent, re- 
jects virtually eliminated, and savings 
were effected in gas and filler wire 
consumption. The company was ex- 
tremely pleased with these results. 


TECHNICAL SALES SERVICE — ANOTHER AIRCO PLUS-VALUE FOR CUSTOMERS 


To assure its customers of high efficiency in all applications of the oxyacetylen 


yeene 


flame or electric arc, Air Reduction bas available the broad, practical experi- 


ence of its nationwide Technical Sales Division personnel. The collectis 


ve 


experience and knowledge of these specialists bas helped thousands to a more 
effective use of Airco processes and products. Ask about this Airco “Plus-Value” 


service today. Write your nearest Airco « 


Products: Company 


—S— — 
AIRCO 
—— Ss 


fice. (In Texas: Magnolia Airco Gas 


. . « On West Coast: Air Reduction Pacific Company.) 


Air REDUCTION 


Offices in Principal Cities 


| Headquarters for Cxygen, Acetylene and Other Gases .. . Carbide... Gas Cutting Machines . . . Gas Welding 
Apparatus and Supplies... Arc Welders, Electrodes and Accessories 


' 
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TRADEMARK 


Balanced 3-Phase Input 
Direct Current Output 


nf @ WELDS FASTER and BETTER 
tf STEEL STAINLESS 

/- ALUMINUM MAGNESIUM 

f MONEL INCONEL 


BRASS ALLOYS 


re Increased production comes 
: with reduced power demand 
: and improved weldability. 


ee St hee ee oe 
' ae 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U. S. A. 


vy TAYLOR: 


bites 


‘Tri-Phase 














ENGINE DRIVEN Miller a-c welder has cur- 
rent range from 15 to 300 amp. Companion 


d-e line has current range of 30 to 400 amp 


Are Welders 





EW line of a-c and d-c welders is being 

manufactured by Miller Electric in 
both engine and motor-driven units. Both 
a-c and d-c welders have dual controls, 
separate excitation, instantaneous voltage 
recovery and easy arc starting. Built-in 
high-frequency for inert arc welding is 
available with the engine-driven a-c ma- 
chines, models AEA-250 and AEL-250. 

Wisconsin four-cylinder air-cooled or 
LeRoi four cylinder liquid-cooled engines 
power both a-c and d-c_ engine-driven 
models. A Miller squirrel-cage motor with 
cast aluminum rotor, operating on either 
220 or 440 volts, powers the a-c and d-c 
motor-driven welders. 

For portability the engine-driven models 
can be mounted on the Miller RT-10 road 
towing trailer. Motor driven models are 
available with either stationary bases or 
steel-wheeled running gear. 

Current range of the a-c welders is from 
15 to 300 amp. Range of d-c machines is 
30 to 400 amp. 

Another recent addition to the Miller 
line is a 200-amp a-c machine driven by a 
two-cylinder air-cooled engine. Called the 
model AEA-200, it may be used with a-c 
or d-c electrodes up to 3/16 in. diameter. 
Miter Ecectric Mrc. Co., Appleton, Wis. 


* * . 


Welding Flux 

| tpg eee of strength and toughness 
to heated areas adjoining welded or 

brazed joints is claimed for “Master” flux 

and metal conditioner. 

Flux is said to work at all temperatures 
on brass, steel, cast iron, black cast and 
galvanized steel. It is applied to the heated 
metal before welding or brazing is started. 
Postheated metal treated with this condi- 
tioner will not be brittle or apt to break, 
maker claims. 

Master Lagoratortes, 1545 North Artesian 
Ave., Chicago. 


> * * 


Shear 


F OR cutting off bandsaw blades square 

and flat in preparation for butt welding, 
a new cam and lever-actuated shear re- 
places metal cutting snips. A piece of 
blade %-in. wide is removed so that an 
old weld can be cut out. Shear blades are 
removable and may be ground. THe DoAtt 


Co., 254 N. Laurel Ave., Des Plaines, Ill. | 
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“Don’t Gamble!” 





Eye injuries amount to about one- 
third of industrial accidents. Yet with 
proper precautions 90% of these can 
be prevented. All too many seem to be 
gambling on their good luck—and 
with disastrous results. Far better to 
follow the recommendations of safety 
experts and choose the right protec- 
tion for each job. 

For Gas Welding, Cutting, and Brazing, 
Jackson Headrest Goggles type W-50 
are light and easy to wear, with or 
without prescription glasses, are sim- 
ple and easy to adjust, easy to raise 
and lower. 

Goggle assembly is hinged from head- 
rest with telescopic arms, held gently 
against the face by concealed springs. 
Spring clips hold arms to headrest to 
provide added adjustment and easy 
replacement. Headrest of light, easy to 
clean plastic, adjustable for size. 
Plastic eye cups easily fitted to the 
face. Outside of each cup has venti- 
lating screen to prevent fogging and 
baffle plate to keep flying particles and 
light rays out. 50 mm. glass lenses are 
available in standard shades from 3 
through 6, and have cover glasses to 
protect them. 

Sold only by distributors and dealers 
in the U.S. and Canada. Write us for 
information. 


Type WR-50, same as W-50 
but with Elastic Head Band 





Headrest Goggles G-50 
with Clear Lenses for 
Chipping and Grinding 


Type GR- 
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yield dividends in stainless welds 


























Arcos electrode is the product of careful testing 


\ 
Every hd 
and retesting during development, followed by the. bie 
close adherence to specification for raw materials, 
and very strict application of quality controls in 
manufacturing. 
trodes, in the hands 


THAT IS WHY Arcos elec 


give consistently sound, 


of a competent welder, 












Viscosity 
Test trouble- free welds. 
THAT IS WHY Arcos electrodes deposit Bulk Test for 
weld metal physically, chemically and metal- Coating Materials _~ Alloy 
assing 
Test 


b at hand. 


lurgically right for the jo 
ding with 


THAT IS WHY every day of wel 
Arcos electrodes yields maximum produc- 
Costly non-productive time, chip- 


tion. 
r repairing W eld 


ping and rewelding © 

failures is eliminated. 

pound Eccentricity 
Test 


Sedimentation Test 
for Particle Size 
These are the reasons why the 
rice of Arcos electrodes is not 4 


p 
alue of the 


true measure of the Vv 


welds developed from them. 
e 
ality controlled 


your 


Use Arcos qu 
stainless electrodes to keep 
weld costs low. 


Screen Test for 
Particle Size 





Colorimetric Analysis 
of Steels 


Automatic 
Welding 
Machine 








ELECTROD 
ES * COILED WIRE © BARE ROD 
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HERE — at last—is a practical, 
smooth-working high frequency 
generator that keeps spurious 
and harmonic radiation within 
limits prescribed by the Federal 
Communications Commission. 
FCC-Approved G-R welders 
for inert gas arc welding—or 
the G-R Type OC-54 Tube Os- 
cillator and tuned torch equip- 
ment for your own welding 
machine — not only end your 


interference problems but give 


( you better, smoother inert gas 
Is arc welding as well. 

a 

{ 

i 


END Interference TROUBLES 


—Use FCC-Approved G-R Equipment 
on your Inert Gas Arc Welding! 





@G-R Type OC-54 oscillator (cutaway 
view) and tuned torch. Oscillator is 
built-in on IGT models of G-R welders. 


Write or wire now for literature and prices. 
Units available in ratings to 750 amperes. 


: GLENN-ROBERTS COMPANY . inc. 


id 2107 ADAMS STREET+> INDIANAPOLIS 18, INDIANA 
& 3134 EAST TENTH STREET » OAKLAND 1, CALIFORNIA 
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Safe-7-Chek 
REGULATORS 


The MECO Safe-T-Chek is the only regulator 
with a built-in, self-actuating safety valve 
that controls excessive pressures due to care- 
less handling or failure of seating. This built- 
in safety feature comes to you at no addi- 
tional cost. See your MECO Dealer TODAY. 


FREE—Write for your 
copy of the NEW 
MECO Catalog No. 
140 TODAY. 


I) oe Bugcncering of 0 Dae. 


3411-D PINE BLVD. 


ST. LOUIS 3, MO. 


| 
| 


| 
| 
| 
| 
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NO WASTED gas when Tipton pipeline patch 


is installed on large diameter pipelines 


Pipeline Patch 
HE Tipton high pressure pipe line 
patch may be installed while the lin 
is in operation, the manufacturer claims 
On large diameter natural gas lines, this 
feature would save more than 500,000 cu. 
ft. of gas per mile. 

Safety features of the patch are the 
specially designed gasket to seal off the 
pressure and the vent plug which allows 
the gas or oil to be vented away while the 
patch is being welded. 

Gasket is held in place by Tipton clamps 
while the welder puts on the stringer bead. 
Clamps are then removed and welding of 
gasket completed. The vent plug is next 
closed and vent line and jacket removed 
Plug is sealed by welding. 

When installing the patches, manufac 
turers advise applying a Tipton line-up 
clamp about 18 in. on each side of the 


patch, as shown in illustration. J. J. 
Tipton, Box 390, Paola, Kansas. 
” a a” 





VERTICAL bar controls current setting in 


improved Birdsell a-c portable welder 


Are Welder 


C URRENT control on the improved Bird- 
sell Model 250 a-c welder is managed 
by means of the verticle sliding bar at the 
top of the machine. Heat values are cali- 
brated in ten steps with positioning at any 
one stop afforded by a tightening screw. 
Unload voltage is claimed to be 53 volts. 
Current capacity from 15 to 250 amp is 
provided. All machines are wound uni- 
formly so that two or more machines can 
be coupled for heavy welding. Heavy mica 
insulation is added to every point where 
special protection is needed. Welder is 
designed for operation on either 110 or 
220 volt lines. Brrpsett Mrc. Co., INc., 
500 San Antonio Rd., Los Altos, Calif. 
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THREE jacks lift beveler frame up to flame- 


bevel edges of sheet prior to welding 


Jacks Help Flame Beveling 

A CURATE flame-beveling of tank sheet 
edges preparatory to welding was 

facilitated by a vertically mobile frame 


hat is raised and lowered by worm-gear 
icks. In ordinary usage, the flame-bevel- | 

ng apparatus is stationary and the tank is | 
sed or lowered. 

The flame-beveling machine was mount- 
ed on a frame controlled by three jacks 
ind thus brought to the sheet. In addi- 
ion three traversing-base jacks were 

vunted at the bottom of the frame to 
permit horizontal movement. Additional 
vertical adjustment is made possible by 


use of two traversing bases at either 
nd of the tank. 
Duff-Norton worm-gear jacks may be 
sed in horizontal, inverted or vertical 


ositions. Jack capacities range from 5 
90 tons with lifts from 3 to 25 in. 


lraversing base jacks have capacities 

from 25 to 75 tons, and raises from 9 in. 

to 12 in. THe Durr-Norton Mec. Co., | 

709 Preble Ave., Pittsburgh 30. 
= 2 a 


Aluminum Alloy 


A NEW aluminum alloy, designated as | 

150S, has been developed by Per- 
manente Metals Corp. Yield strength, 
workability, welding and brazing qualities 
ire intermediate between 3S and 52S. 

An SO temper of the alloy is for deep 
drawing. For shallow drawing, an H22 
temper is available in thicknesses from 
0.32 to 0.17 in. 

An H32 temper has better formability 
than 3S-H14 or 52S-H32 and a yield 
strength slightly under 3S-H14. It is 
available in thickness ranging from 0.020 
to 0.170 in. 

An H34 temper has formability about 
equal to 3S-H14 and 52S-H32, and yield 
strength halfway between 3S-H14 and 52S- 
H-32. Maximum thickness is 0.140 in. 

Formability of H36 temper is about equal 
to 3SC-H16 or 52S-H36 and yield strength 
is equal to 3S-H18 or 52S-H32. Maximum 
thickness is 0.102 in. 

For blanking or slight forming operations 
there is an H38 temper in a maximum 
thickness of 0.072 in. 

More than two years of research and 
field testing went into the 1508S alloy. 
PERMANENTE METALS, 1924 Broadway, Oak- 
land 12, Calif. 
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A New 
ADVANCE 


IN WELDING TIP CLEANERS 


























NO MORE 
BROKEN CLEANERS 


12 
Posttively SIZES IN A 
GUARANTEED HANDY 
AGAINST BREAKAGE 


METAL 
CASE 
Cleaning ridges running horizontally around cleaner 
(as in old type Thermo cleaners) make easy break 
points. The new Thermo Spiral cleaners eliminate 
this. Any broken Thermo Spiral Cleaner will be 
replaced free. 


BIG SAVING IN TIP REPLACEMENT 

When a cleaner breaks off in a tip, replacement is 
usually required. If a Thermo Spiral Cleaner is 
jammed in a tip and broken, send us the broken 
cleaner. Any Thermo dealer WILL REPLACE CLEANER 
FREE OF CHARGE. 


BETTER PERFORMANCE 


Left hand spiral cleaning ridges with rounded edges 
allow carbon and slag to be removed without load- 
ing between ridges and scratching or enlarging the 
orifice. Result is the same clean, straight flame that 
comes from a new tip. 


THERMACOTE COMPANY 


Newark 





Chicago 


Los Angeles Portland 
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LOABinGe BUCKET 


LP onven 


A Low Pressure 


that Charges up to 


ACETYLENE 
PRODUCING 
PLANT 


160 CYLINDERS 
at ONE TIME 


assembly is 






+ RESEARCH 


pERFORMANCE 





fifty years of scientific research into the metal-joining 
field. There are 89 FLUXINE Fluxes . 
welding, silver soldering, brazing, and soft soldering 
operation. . 
fer a particular metal-joining operation. All have 
been perfected not only for highest efficiency, speed, 
and long life, but for economy and safety as well. 
FLUXINE Fluxes produce no injurious fumes to irritate 
eyes or nose of the operator. 


Write on your company letterhead for a generous 
sample stating which FLUXINE Flux you desire. 


KREMBS & COMPANY 


Dept. G, 669 W. Ohio St., Chicago 10, Ill. 





“FLUXINE” Fluxes are the result of over 
. one for every 


. each with its own properties, designed 


(Est. 1875) 





SCALE 


weTte comes 


COMPRESSOR 


SCHEMATIC 
PLANT ASSEMBLY... 


showing placement of the vari- 


ous units that comprise the plant. 


This plant layout provides for extremely simple 
operation and exceptionally low maintenance 
costs. Ample storage space is also provided 
for filled tanks. Being compactly designed the 
chief operator has all operations under sur- 


vellience at all times. Rated capacity of this 


2700 cu. ft. per hour. 


INDEPENDENT ENGINEERING COMPANY. Inc. 
We invite = Uy f = 

your 
inquiries 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE » OXYGEN » HYDROGEN - NITROGEN 


O'FALLON 5, ILLINOIS att eneneinmaneenememeteeeeeene 


ee, 


No. 4 FLUXINE, in powder form, 
a J cast iron with bronze 
rods 


No. 7 FLUXINE for welding all 
types of aluminum 


No. 18C FLUXINE for gas and 
atomic hydrogen welding of 
stainless steels and inconel. 


No. 41 FLUXINE used with high- 
melting silver solders on copper 
and its aites rs and on steel. 


No. 42 FLUXINE used with West- 
inghouse Phos-Copper rods and 
low-meltin silver solders on 
copper and its alloys. 


No. 43 FLUXINE . non-glarin 
. . . used when low-meltin si 
ver solders are specified. in- 
jurious fumes. Goes further than 
most fluxes. 
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FLUXES TO JOIN 
ALL METALS 














SPLIT 


ber claimed to lengthen 


aluminum drum cushioned with rub- 


belt life 


abrasive 


Drum Sander 
Ec: st of buffing 


a 


. polishing and grinding 
is said to be reduced in plants wher 
solid wheels and endless-belt abrasives are 
used with the new “Cone-Loe” drum 
sander. The 
num split drum, 


the halves of the 


sander is a balanced alumi 
cushioned with rubber: 


locked into 


drum being 


a solid drum by a_cone-type washer 
(right). Its light weight makes it adapt 


able for use with a flexible shaft as well as 
on a stationary arbor. 

Standard width 
roll form, are wrapped around the 
and secured into place by pins that recede 
washer is 


abrasives, available in 


drum 
out of the way when the cone 
tightened. During 
wheel 


grinding operations the 
does not lose diameter and never 
needs dressing. 

Rubber-cushioned sander is available in 
sizes from 6'4 to 12 in. diameter and 
various standard widths and bores. A 6). 
in. felt-cushioned sander is also available. 
AMERICAN Diamonp Saw Co., 519 N. W 
Park Ave., Portland 9, Ore. 





ANGLES, circles, straight lines, 


letters, ete., 


made with draftsman’s plastic drawing tool 


Drawing Tool 

C OMBINING features of a protractor, 
compass, square, scale and _ lettering 

“Cire-L-Scale” is vest 

pocket size. draftsmen, office 

workers, etc., will find it useful. L. A 

Cuson, 9100 Roselawn Ave., Detroit 4. 


. * * 


device, the new 
Engineers, 


Air Drill 
YY sicninc only including 
a %4-in. capacity three-jaw chuck, a 
small pneumatic drill turns up free speeds 
of 1,200, 2,400 and 4,800 rpm. The pistol 
grip handle and the motor housing art 
made of heat-treated aluminum. A_ but 
ton-type throttle permits accurate 
of the drill bit. Length of this 
including chuck, is 6% in. 
matic Toot Co., Inc., Orwell, O 


two pounds, 


contro! 


drill. 
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CONVECTION cooling featured on new 200- 
amp a-c welder. Control is stepless 


A-C Welder 


@ TEP! ESS current control ranging from 
20 to 285 amp is one of the features of 
the “Eutecarc” a-c welder. Electrodes from 
1/16 in. to % in. diameter may be used 
with this machine. 

A specially designed drip-proof case 
with natural convection cooling is said 
to eliminate the need for a cooling fan. Its 
capacity is approved under NEMA and 
Underwriters’ Laboratories ratings. 

Smooth-running casters permit easy 
moving of the welder. Compact in design 
and strongly built, its overall dimensions 
are 17 by 17 by 32 in. Standard accessories 
include electrode holder, cables, ground 
clamps, wall receptacle and plug, helmet. 
Eutectic Wetpinc Attoys Corp., 40 
Worth St., New York City 13. 


* . * 





aw 


POSITIONED at any point on track of 
hydraulic press, ram provides 50-ton pressure 


Hydraulic Press 
M OVABLE ram supported on rollers and 
capable of being positioned at any 
point on the track is featured on a 50-ton 
hydraulic press built for welding shops to 
use in holding and forming jobs. Spring 
action removes the ram clear of the work 
for better accessibility. Pressure is said to 
be quickly applied and released. Bee-Line 
Co., Davenport, Ia. 
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HOME repairs on metal furniture, autos, etc., 
facilitated by 60-amp a-c welder 


60-Amp A-C Welder 
A SMALL low cost are welder, the “Linc- 
welder 60”, operating on a 110 volt 
lighting circuit, has been designed for use 
in body repair shops, bicycle, radio, re- 
frigerator repair and motor repair shops 
and for use by plumbers, millwrights, heat- 
ing, electrical and sheet metal contractors. 

It is claimed handy for home repairs to 
cars, metal furniture, broken castings and 
pipe, as well as for building different kinds 
of shop and home equipment. 

Made with electrical steel, mica insula- 
tion and glass covered copper windings, 
it is approved by Underwriter’s Labora- 
tories. Maximum output is 60 amp on a 
110-volt light circuit fused for 30 amp. 
Weighing only 50 lb, it can be carried by 
its handle and plugged into the nearest 
light socket. 

Welder is sold complete with 6-foot in- 
sulated cord and standard light socket 
plug, helmet and lens, electrode holder 
and 9-ft cable, ground cable and a supply 
of electrodes and brazing rods. LincoLn 
Exectric Co., Cleveland 1, O. 


Recirculating Pump 
# APABLE of pumping 734 gal per minute 
against a 2-ft head or 2% gal per min- 
ute against a 10-ft head, the Thermador 
recirculating pump No. P-1 is powered by 
a 1/35-hp motor. The motor operates on 
115 volts a-c, 60-cycle current and uses 
80 watts at 3,100 rpm. 

The pump has been tested in localities 
where water, climatic and dust conditions 
were most severe and to numerous labora- 
tory tests. It is recommended for resis- 
tance-welding and other machine-tool cool- 
ant systems. THERMADOR ELEcTRIcAL Mrc. 
Co., 5119 District Blvd., Los Angeles 22. 


Toggle Clamp 
A NEW model toggle clamp in the “De- 
Sta-Co” line, Model 225-U, is a com 
pact holding unit with its clamping bar 
moving into a retracted vertical position 
away from work as clamp is opened. Ad- 
vantages claimed include: reamed working 
surfaces, stainless steel bearings, rugged 
construction and fast clamping action. 
Clamp comes equipped with rubber- 
tipped bolt assembly adjustable both hori 
zontally and to work height, and is 174 in. 
high by 6% in. long when bar is in hori- 
zontal work-holding position. Dertrorr 
Stampinc Co., 372 Midland Ave., Detroit 
3, Mich. 












A simple method of 
controlling temper- 
atures in: 






© WELDING 

© FLAME-CUTTING Also 
© TEMPERING available 
© FORGING in pellet 
® CASTING and 
© MOLDING liquid 
® DRAWING form 


© STRAIGHTENING 
© HEAT-TREATING 
IN GENERAL 








It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mork 
your workpiece with it. When 
the Tempilstik® mork melts, 
the speeified temperature hos gives up 


been reoched. te 2000 
reodings 





Available in these temperatures { F 















125 1100 
138 1150 
150 300 600 1200 
163 313 650 1250 
175 325 700 1300 
188 338 750 1350 
200 350 800 1400 
213 363 850 1450 
225 375 900 1500 
238 388 950 1550 
250 400 1000 1600 
263 450 1050 











FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%” by 21” plastic-lominated wall 


chart in color. Send for somple pellets, 
stating temperature of interest to you. 


s¥0 
Tempil® corp. 
132 WEST 22nd STREET 
New York 11, N. Y. 
We invite inquiries from repu- 


table distributors interésted 
in handling Tempil® Products. 
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CARBON ELECTRODES 


Uniform composition of Speer Carbon 
Electrodes provides even, steady burn- 
ing, with maximum heat and penetra- 
tion at welding point. High current 
carrying capacity plus exceptional sta- 
bility, means less spluttering and spin- 
dling waste...13% more welds per 
inch of rod. 

This smooth burning develops a 
better point, as well, concentrating the 
arc for hotter, more uniform welds. 


4 ELECTRODE GRADES AVAILABLE 


IN STANDARD SIZES 
For D.C. Welding 


Speer Carbon Rods—Standard grade, hard 
and strong to last long when current 
density requirements are normal. 

Speer Hold-Ark Rods—Softer than carbon 
rods and with higher carrying capac- 
ity. Offer high resistance to sudden 
impact and strain. 

Speer Special Graphite Rods—Highly 
graphitized for use with high amper- 
ages and temperatures. Give longer 
life than other grades for continuous 
severe service on large work. 

For A.C. Welding 

Speer ACWeld Electrodes—Plain, or 
copper-coated for better carrying ca- 
pacity and burning qualities when 
current is high. 

And be sure of best results, use Speer 

Welding Plates, readily cut or shaped to 

any desired shape or form, and Speer 

Welding Paste, a superior fire-resistant 

paste, easy to mold. 

Write for bulletin listing available 
Speer Electrode sizes. 


@ 5021 


Speer 


CARBON COMPANY 


ST. MARYS, PENNA. 








PYREX jar at top of welding machine shields 


atomic-hydrogen brazing of cuff links 


Atomic Hydrogen Brazing 


RODUCTION brazing of gold cuff links by 

the atomic-hydrogen process is accom 
plished in a new “Belco” welding machine. 
Welding or brazing operations are carried 
on in a hydrogen atmosphere in an in 
verted Pyrex jar at top of machine. 

The two parts to be joined are made 
of filled gold. A gold brazing ring is 
placed at the junction of the decorative 
“button” and the shank of the link. The 
assembly is then put in a loading fixture 
on an indexing dial below the jar. 

Loading fixtures are lifted up into the 
jar for brazing by a motor-operated cam 
mechanism. After brazing, the fixture re- 
turns to the dial where it remains until it 
revolves to face the operator who removes 
it and replaces it with another. 

Since no flux is used, component jewelry 
parts can be highly polished before braz- 
ing and come out unmarred. Output of the 
machine is 2800 links per 8-hour day. 

Loading devices and heat of the arc 
can be varied to join many types of small 
assemblies. Original use of this machine 
was in welding tungsten leads of 0.040 in. 
diameter with pure nickel. BELLEVILLE 
ENGINEERING Co., 367-69 Broad St., New- 
ark 2, N.J. 


* * + 


Tack-Welding Electrodes 
Deere for making high speed tack 
welds on heavy weldments, a new 

E-6020 electrode is said to avoid need for 
breaking excess coating from the end each 
time the arc is started. This Hobart No. 
384 electrode will restart the arc with a 
mere touch, says manufacturer. The coat- 
ing has sufficient dielectric strength to 
withstand being scraped against the work- 
piece or ground without arcing through. 

In addition to tack welding, the concen- 
trated arc makes the electrode useful for 
scrap cutting, the manufacturers claim. 
Electrode is available in 14, 5/32 and 3/16 
in. sizes in 14 in. lengths and in 18 in. 
lengths in the % in. diameter. Hopart 
Brotuers Co., Troy, O. 


* * * 


Oxygen Hose 
DDITION of 34 in. and 1 in. single line 
neoprene hose to the Airco line of 
welding accessories has been done to sup- 
ply users of oxygen for heavy cutting, 


decarburization of steel and large serap 
ping operations. It will be useful also i: 
oxygen pipeline installations. 

Both diameters can be used with 20K 
psi working pressures. Inner lining of th: 
hose is made of neoprene rubber and the 
remainder of vulcanized natural rubbe: 
and braided fabric. Both *4 in. and 1 jn 
diameter are available in standard 50-ft 
lengths. Hose connection fittings and th 
wrench necessary for assembling are avail 
able where the hose is sold. Arr Repuc 
TION SALES Co., 60 East 42nd St., New 
York City 17. 





ts 


RUGGED phenolic frame and domed side 


screens on eye cups give strength, cool vision 


Chipping Goggle 

OMED side screens provide a greater 

cup area for cooler ventilation and 

more side vision on new chippers’ goggles. 
The frame is compression molded of a 
strong phenolic compound which is non 
inflammable, moisture and_ heat-resistant. 
Eyecups are individually molded and have 
larger, rounded face-contacting edges: 
they will withstand more impact than con- 
ventional goggles, states manufacturer. 

Other features include a chain bridge 
enclosed in a form-fit plastic-covered tube 
resting on the nose, large lens rings, one 
piece rubber headband. The goggle is 
fitted with “Super Armorplate” plano 
lenses, but can be supplied with 6 curve 
clear or “Calobar” lenses. American Op 
TICAL Co., Southbridge, Mass. 


* * * 


General Purpose Electrode 


Grea purpose electrode, also adapted 

to maintenance and production work 
on high-alloy and high-carbon steels, has 
been named “All-State No. 252.” Tensile 
strength of 85 to 95,000 psi is claimed 
with good heat, corrosion and wear re- 
sistance. It gives superior performance, 
maker claims, on low-alloy steels without 
preheat or postheat, dissimilar steels, case 
hardened parts and clad steels. 

Applications in chemical industries, 
furnace repair, mining and railroad equip- 
ment are expected. It is said to withstand 
temperatures up to 2,150F. 

Uses where sulfur gases are a problem 
are recommended. Preheat of base metal 
to 300-500 F is advised for strong, crack- 
free welds on furnace parts. 

An a-c/d-c electrode, it should be on 
reverse polarity with d-c current. Yield 
strength is 50 to 60,000 psi, elongation 35- 
15%, reduction of area 35-50% and impact 
resistance at room temperature (Charpy 
keyhole) 150-175. Ati-State WeELpING 
Attoys Co., 273 Ferris Ave., White 
Plains, N. Y. 
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ZINC-COATED mufflers for autos are welded 


by air-hydraulic type 16-gun welder 


Multi-Spot Welder 
66 merce” operation on a new Taylor- 
+2 Winfield welder takes advantage of 
the compact hydraulic gun and eliminates 
the need for a hydraulic pumping unit. 
The welding pressure is obtained by air- 
il boosters operating through air valves 
onnected to the main air supply and work- 
ing in sequence. Each welding gun passes 
welding current when a contactor, actuated 
by the 
the primary of the welding transformer. 
Welder shown is welding baffles in auto- 
mobile mufflers made of 0.040-in. zinc- 
coated steel at the rate of 480 per hour. 
Eight welds are made on top of the muffler 
at the same time that eight are made on 
Taytor WiInrieELp Corp., 


sequencing. mechanism, energizes 


the bottom. 
Warren, O. 
* * * 


Air Shutoff Valve 


Wi but one moving part, a new auto- 

matic brass shutoff valve for com- 
pressed air lines is said to close the break 
in a hose instantly. The valve shuts off 
the pressure, permitting only a light stream 
of air to escape through a by-pass. When 
break is repaired or a different tool is 
attached, the pressure is equalized on both 
sides of the valve and a spring opens it 
automatically. The valve is claimed to 
have no effect on flow and to operate under 
varying pressures. It can also be used for 
gases, steam and light liquids flowing under 
Valve is made to fit standard 
connections at the intake end of the hose. 
Outin Gas Eneine Co., 9 Lafayette Ave., 
Buffalo 13, N. Y. 


. * 7 


pressure. 


Part Cabinets 
(hasiners which can be placed singly, 

4 side by side, back to back or stacked 
on top of each other are available for 
welding distributors, for welding shops or 
for offices and stores. 

The frames are welded into a single 
solid assembly. The drawers have adjust- 
able cross dividers on 1-in. centers. Length- 
wise dividers may be added or removed 
at will. Label holders are furnished. 

Two sizes of cabinets are being made; 
the “Equipto No. 11” with 18 drawers and 
the No. 8 with 8 drawers. Both are 12 in. 
deep. Equipro, Division oF Aurora Equip- 
MENT Co., Aurora, Ill. 
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For BETTER « « MORE EFFICIENT SILVER BRAZING 


USE THE NEW 


#LUX-°POT 


for 


FAST 
EFFICIENT 
FLUX HANDLING 


Unit complete with 
6-ft. rubber cord 
and plug. 
* 
Fully automatic thermostat control set to keep 


flux at constant 180° temperature. 


This pot provides a low-cost labor and material saving means of handling flux for Industrial 


Silver Brazing, ECONOMICAL ... 


will pay its original cost in a short time by increasing 


brazing efficiency and output. Enables the user to extend volume of usable flux by 20% water 
dilution with practically no splash loss. GET DETAILS NOW! 


STEEL SALES CORPORATION 


3348 South Pulaski Road, Chicago 23, Illinois 


5151 Wesson Ave. 


b 4565 MeRee Ave. 
Detroit 10, Mich. 


St. Louis 10, Mo. 


529 South Seventh St. 647 West Virginia St. 
Minneapolis 15, Minn. ' 4, Wis. 


1916 Nerth Meridian St 


Milwaukee 4, indianapolis 2. Ind 


Kansas City 2, Mo. e 227 Werby Bidg., 39th & Main Sts 
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NEW “70” SERIES 
A. C. ARC WELDERS 


@ 4 MODELS— 20-335 AMPS : 
@ NEW STREAMLINED CASE 
@ HIGH-EFFICIENCY DESIGN 


For light production—for 
maintenance and repair 
select the New "70" Series 
Model that best fits your 
requirements. They're all 
quality-built, service-tested 
for long-time, trouble-free, 
economical use! 







































See your miller 
Distributor! 


mi | | @r ELECTRIC MANUFACTURING CO. 


APPLETON, WISCONSIN 
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AWMA Broadens 
Membership Rules 


Tue American Weldment Manufacturers 
Association has announced that its mem 
bership is now open to companies produc- 
ing commercial weldments that from time 
to time are offered for sale on the open 
market. This ruling includes companies 
making weldments as component parts for 
their own products, providing such weld- 
ments are occasionally sold to outside fabri- 
cators or manufacturers. Previously, the 
AWMA had membership to 
those companies engaged in continuous 
production of 
market. 
Membership dues have been established 
on a bracketed dollar volume of sales basis 


restricted 


weldments for the open 


because of the larger possible number of 
member companies. The constitution and 
by-laws of the association were changed by 
members to include the new rules. 

All companies interested in AWMA 
membership are invited to write to asso- 
ciation headquarters, 332 South Michigan 
Ave., Chicago 4. 


. * . 


Discuss Weldor Qualifications 
At Boiler Inspectors’ Meeting 
ESTABLISHMENT of welding procedures and 
qualifications for weldors was reviewed by 
E. R. Seabloom, supervising engineer, 
Crane Co., at the 19th general meeting of 
the National Board of Boiler and Pressure 
Vessel Inspectors in Chicago, May 16-19. 
Mr. Seabloom confined his talk to the 
manual arc and gas welding of materials 
to pass the guided-bend test, principally 
carbon steel and butt joints. On an in- 
spection trip to the Crane Co., the visiting 
inspectors saw welds being made in accord- 
ance with the procedures described by 
Mr. Seabloom. Testing methods were also 
shown. 

Speaking on the subject of boiler re- 
pairs, Ralph Anderson, president of A & J 
Iron Works, Chicago, made clear the im- 
portant distinction between “qualified” and 
“approved” weldors. Qualified weldors are 
those who must pass the tests outlined in 
P-112 of ASME Boiler Code. 

The ASME Boiler Code Committee, meet- 
ing in conjunction with the National 
Board of Boiler Inspectors, held a_busi- 
ness session on May 17. Members of both 
groups were guests of the Chicago ASME 
section, 


+ * » 


Plant Maintenance Show 
Scheduled for Cleveland 


Tue first Plant Maintenance Show and Ex- 
position, devoted to cost reduction through 
improved installation, operation and main- 


68 


tenance of equipment and services, will be 
held in the Municipal Auditorium, Cleve- 
land, Jan. 16-19, 1950. Concurrently with 
the show, a four-day conference on plant 
maintenance methods will be held under 
the general chairmanship of L. C. Morrow, 


editor, Factory Management & Mainte- 
nance, a McGraw-Hill publication. 

Exhibits and conference subjects will 
cover maintenance welding, cutting equip- 
ment and methods, air conditioning, build- 
ing materials, employee relations, manage- 
ment consultation services, power genera- 
tion, power training and 
safety programs and materials handling 
methods and supplies. 


transmission, 


* * e 


McKay Co. Moves 
Electrode Sales 


Tue electrode sales department of the 
McKay Co. was recently moved from York, 
Pa., to company executive offices in the 
McKay Building, 1005 Liberty Ave., Pitts- 
burgh 22. Fred A. Kaufman, electrode 
sales manager, and his entire staff made 
the move from York. 


“Economy” the Theme 
Of 31st Metal Show 


“Economy IN Propuction” will be the 
Central theme of the 3lst National Metal 
Congress and Exposition, to be held Oct. 
17 to 21 at Cleveland’s Public Auditorium. 
National attention will be concentrated on 
the efficiency of modern industrial equip- 
ment. Actual demonstrations will show how 
savings are effected by reducing unit cost 
of products. 

More than 50,000 management officials, 
engineers, production specialists and sales 
executives are expected to attend the ex- 
position, and hundreds of exhibitors in the 
metals processing and fabricating fields 
will be present to show why and how 
equipment reduces cost, according to W. 
H. Eisenman, managing director of the 
show. 

Cooperating to put on the big show are 
the American Welding Society, American 
Society for Metals, American Institute of 
Mining and Metallurgical Engineers, Met- 
als Division, and the Society for Non- 
Destructive Testing. 


Precision Welding Done 
At Atomic-Energy Plant 
WeLpING delicate equipment in place to 
tolerances of ten thousandths of an inch 
was accomplished by weldors from regular 
construction crews at the Hanford, Wash., 





plant of the Atomic Energy Commission, 
reports Business Week, a McGraw-Hill 
publication. Tolerances were critical both 
before and after welding. 

Metallurgists had to be called in to set 
up welding procedures and develop the 
techniques necessary to carry out the in 
stallation of the equipment in one 40-ft. 
section, 

All of the weldors on the job were se- 
lected after a series of careful tests and 
put through a special training course. They 
drew standard weldor’s pay—only benefit 
being in prestige and experience. 


* * * 


$2,250 in Prize Money 
Offered by RWMA 


CasH prizes totaling $2,250 are being of- 
fered by the Resistance Welder Manu- 
facturers Association for outstanding papers 
dealing with resistance-welding subjects. 
The papers submitted in the contest must 
be delivered at American Welding Society 
headquarters, New York City, not later 
than 5:00 P. M., July 31. Three copies 
are sufficient if a paper is mailed before 
July 1, but six copies should be furnished 
if it is timed to arrive at AWS head- 
quarters between July 1 and July 31. 

First prize is $750 for the best paper 
from an industrial source, consulting en- 
gineer, private or government laboratory 
on resistance welding. Second and third 
prizes of $500 and $250 in this classifica- 
tion are offered. 

Papers from a university source, either 
instructor, graduate student or research 
fellow, may win a first prize of $300 or a 
second prize of $200. A special prize of 
$250 is offered for the “greatest original 
contribution to the advancement and use 
of resistance welding” from a_ university 
undergraduate. 

The contest is open to anyone, without 
restriction, from the United States, its 
possessions and Canada, or from any mem- 
ber of AWS from any place in the world. 
Contest judges will be appointed by the 
American Welding Society, and awards 
will be made at the 1949 AWS conven- 
tion in Cleveland. 


” * * 


Open House Staged 
by U. S. Steel Supply 


U. S. Steen Suppry Co., Cleveland district, 
entertained nearly 3,000 customers and 
friends at an open house May 14 in its 
new warehouse at 7105 Bessemer Ave. The 
new plant covers 176,000 sq. ft. 

All traffic in the warehouse is directed 
to move in one direction. Incoming steel 
is received at the east end of the building 
and is stored, processed and handled in 
four main aisles, each 440 ft. in length. 
Orders for shipment are moved to a trans- 
fer aisle for loading on trucks which dock 
at the west side of the building. 

New equipment installed in the ware- 
house includes a hydraulic-controlled, high- 
speed friction saw and a 52-ft span over- 
head crane of 10-ton capacity. 

Hosts at the open house were L. B. 
Worthington, president of U. S. Steel 
Supply Co. and E. J. Heffner, Cleveland 
district manager. 
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They cout break this pony / 


They drove this pony tractor full tilt over a rough field—and suddenly 
swung the front wheels hard, almost at right angles. They wanted to 
find out if the EASY-FLO brazed king pin-axle assembly could take it. 
They had designed this assembly for EASY-FLO brazed construction 
because this simple method would save the making of the large one- 
piece forging and the extra die costs and machining that it involved. 
When no breakages occurred after repeated tests, they concluded the 
EASY-FLO brazed assembly had all the strength it would ever need. 
Time has proved they were right. Their experience confirms a fact 
that thousands of manufacturers have learned— 





EASY-FLO soints HAVE ONE-PIECE STRENGTH 


Yes, innumerable tensile, bend and pressure tests on joints 
of every kind, in ferrous, non-ferrous and dissimilar metals, 
have established this fact—joints properly made with the 
low-temperature silver alloy EASY-FLO are always strong 
as the parent metals—and in most cases, stronger. They'll 


take any punishment the metals themselves will stand. 





HIGH STRENGTH AT LOW COST 


As in the case of the king pin-axle as- 
sembly, records on thousands of jobs 
show that a change to EASY-FLO 
brazed construction, not only pro- 
vides all the strength needed, but 
also brings costs ‘way down—due to 
savings in time, labor and metal. 
Without obligation we'll be glad to 
send a field engineer to help you de- 
termine where and how EASY-FLO 
brazing will cut your costs. For full 
EASY-FLO details write today for 
BULLETINS 12-A and 15. 





1 MINUTE DOES IT 


Steel parts are assembled for brazing 
with rings of 1/16” EASY-FLO wire 
preplaced in the two grooves you see : 


in the end of the 1%” dia. king pin. 
Using induction heating, the joint is 
completed in just one minute flat. 





82 FULTON STREET “@Y NEW YORK 7, N. Y. 


Bridgeport, Conn. + Chicago, lil. + Los Angeles,Cal «+ Providence, R.!. + Toronto, Canada 
Agents in Principal Cities 
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PATENTED 


RUEMELIN Fume Collector 






(Above) Welding without venti- 
lating snout. Note smoke clouds 
and poor vision. Gases and heat 
surround operator’s helmet. 


(Right) Collecting fumes with a ye j 
Ruemelin Fume Collector, ' ‘ , 


REMOVES WELDING FUMES af the Source! 


Solve your welding fume problem efficiently by installing Ruemelin Welding 
Fume Collectors. They produce a powerful suction that removes smoke, gas and 
( heat at the source. Guards employee health, resulting in less welder fatigue. 


ie - Clears shop air with minimum heat loss. Covers maximum welding area verti- 
( 3 cally, horizontally and by circle swing. Made in 9 ft. and 15 ft. reach sizes. 
.& Shipped assembled, easy to install. Thousands in practical service. Free en- 
{ 3 gineering service for your installation. 

( ; Write for our New Bulletin 37-D and list of users — just off the press. 


if RUEMELIN MFG. co. 







< MANUFACTURERS AND ENGINEERS 
4 be SAND BLAST AND DUST COLLECTING EQUIPMENT 
3 3880 NORTH PALMER STREET ° MILWAUKEE 12, WISCONSIN, U.S. A. 
a & ee . —_ 
- . 
° “ 
| ad 
i a 


Oe el ee 


OPTICALLY PERFECT + CRYSTAL CLEAR 


Make your safety lenses last 7 to 15 times longer 


Save your lenses with TUF-COTE, the only true lens protection against 
weld spatter and grinding wheel pitting. Convince yourself, just send 
for a free sample TUF-COTE treated lens — give it the works in your own 
shop, and you will insist on having us treat all the glass safety lenses 
of your spectacles, goggles and helmets with TUF-COTE. 


We grind and treat prescription lenses too. TUF-COTE will leave them 
optically perfect, even clearer than before. For replacements 
order Wallace Eyeguard prescription glasses, TUF-COTE treated, 


List of representatives sent on request. 


WALLACE opPrTICAL COMPANY - INC 
12332 E. Jefferson Avenue, Detroit 14 , Michigan 


Ryerson Open House 
| Held at Philadelphia 
Josern T. Ryerson & Son, Ine. ste: 
distributors, held open house at their 1 
cently completed Philadelphia steel-servir 
plant on May 20 and 21. 

More than 2,800 customers and friends 
of the firm visited the plant on Friday 
employees and their families numberin 
about 500 were entertained by the mar 
agement on Saturday. All were taken 
a tour of the plant, after which refres| 
ments and dinner were served, 

W. A. Redpath, manager of the plant 


was host at the tour and dinner. Company 











officials present were Edward i Ryerson, 
chairman of the board; Everett D. Graff, 
president; Robert C. Ross, assistant to 
the president; Harold B. Ressler, Ainsli 
Y. Sawyer and William Seymour, Jr., vice 
presidents, and C. L. Hardy, former plant 
manager and now assistant vice-president 


* * * 


Plastic Finished Tubes 
Developed by J & L 

New “Perma-tube” welded steel tubing, 
coated with a plastic rust-resisting finish, 
has been developed by Jones & Laughlin 
Steel Corp., Pittsburgh. 

The new tubing is expected to find many 
uses in outdoor structures and other appli 
cations where light wall steel tubular 
members are exposed to corrosive atmos 
phere. It can be fabricated by bending, 
expanding, flanging, upsetting, fluting and 
flattening without damage to the finish. 

“Perma-tube” did not corrode until more 
than 2,000 hours exposure in accelerated 
salt spray tests, makers claim, and in some 
cases, lasted 3,000 hours before corrosion 
appeared. Ordinary tubing, electro-galvan 
ized, started to corrode in 24 hours and 
showed rust spots in 350 hours. 

A “vinsynite” pre-treatment adheres 
tightly to the surface, phosphatizes the 
metal and deposits a thin film (about 
1/30,000 in. thick) of protective coating 
over the phosphatized surface in one op 
eration. It is applied to the steel tubing 
by dipping. 


* * * 


Four Factory Branches 


Built by Independent Pneumatic 
New factory branch sales and _ service 
buildings in Chicago, New York, Pitts 
burgh and Toronto, Canada, have been 
constructed recently by Independent Pneu 
matic Tool Co., Aurora, Ill., makers of 
Thor power tools. 

The four new buildings, replacing pre 
vious office sites in the same cities, are 
completely equipped service stations and 
staffed by factory trained engineers and 
also serve as sales headquarters for Thor 
distributors and users. 

The Chicago branch building, largest in 
the company’s 20-city chain, is located at 
1405 West Washington Blvd. The New 
York building is at 32-34 Greenpoint Ave., 
in the Long Island City section. In Pitts- 
burgh the branch office is at 204 Thomas 
St., and the Toronto office is at 1909 Da- 
venport Rd. The company’s export division 
is at 330 West 42nd St., New York City 18. 
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] y Linde Air Products Co 
SIMULTANEOLS welding of both ends on 


small propane tank. Speed is 45-60 ipm 


Double-Headed Fixture 
Welds Both Tank Ends 


Boru ends of a tank are welded simulta- 
veously by a double-headed welding fix- 
ture developed by a southern manufacturer. 
Designed for one-way operation, the fix- 
ire is loaded with an assembly at one end 
ind completed tanks are taken from the 
other. 

The welding heads are attached to the 
fixture with a hinged bracket and an ad- 
ustment screw so that the welding wire 
an be positioned over the seam. The con- 
rol boxes are mounted in front of the fix- 
ire below the welding heads. A single 
tart-stop switch controls the welders and 
the motor for rotating the cylinder. An air 
iston holds the cylinder in position and 
centers it for rotation during welding. 

Welding speeds vary between 48 and 60 
pm, making possible an hourly produc- 
tion of 30 to 40 tanks. Use of the equip- 
ment has so far been confined to a small- 
size propane tank. 


* * * 


Stoody Announces 

New Distributors 

THE following distributors of Stoody hard- 
facing alloys have recently been added to 
the Stoody sales organization: Mobile 
Welding Supply Co., Inc., Mobile 12, Ala.; 
Morris, Wheeler & Co., Inc., Philadelphia 
29, Pa.; Maine Oxy-Acetylene Supply Co., 
Auburn, Maine; The Alfred B. King Co., 
New Haven 3, Conn.; Fuller Supply Co., 
Inc., Utica 2, N. Y., and Corp. Brothers, 
Inc., Providence 3, R. I. 

Foreign distributors recently added are: 
Manuel Sigren, Santiago, Chile, and Ban- 
deira De Mello S. A., Rio de Janeiro, 
Brazil. 

* * « 


Michigan Distributor 

Changes Address 

Wayne Wetpinc Suppry, INnc., moved re- 
cently into new headquarters at 5909 
Middlebelt Rd., Garden City, Mich. The 
previous address was 1523 Wayne Rd., 
Wayne, Mich. 


a a ™ 


Correction 
WE REGRET to say that illustrations were 
mistakenly switched in the patent notices 
of the two electrode holders pictured on 
page 90 of our June issue. Bottom draw- 
ing on the page is the holder patented by 


Martin Wells of Los Angeles while the 


top drawing is the holder patented by 


Arthur R. Wynn. 
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usually outlast new teeth, MANGANAL workhardens to 
550 Brinell. Thrives under severe impact and abrasion. Ten 
sile strength is high — up to 150,000 p.s.i. Available in 22 
sizes to fit any tooth size. MANGANAL is the short-cut to 
true economy. 

: PRACTICAL APPLICATIONS: 





-Fashioned Methogs 


when... 








Trade Mark Reg. U. S. Patent Office 
11% to 13% % Manganese-Nickel Steel 


WEDGE BARS 


put your worn equipment back to work... 
FASTER . . . MORE ECONOMICALLY 


Back in the old days worn bucket teeth had to be built-up 
with electrodes to the shape desired. Now, MANGANAL 
11% to 13%2% Manganese Steel WEDGE BARS eliminote 
the need of building-up weld material. They cost less and 

















* Dipper Teeth * Dredge Cutter Heads 

* Bucket Lips © Filler Metal for Man- 
Wedge Bar attached * Side Cutters ganese R.R. Trackwork 
to worn down Shovel 
& Dipper Teeth FREE: Send for copy of latest ‘‘Manganal Marketer.” 


STULZ-SICKLES CO. roca 


DISTRIBUTOR 
31 N. J. Railroad Ave. Newark 5,N. J a 


SOLE PRODUCE! 














Carbide 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


for 
Welding & Cutting 


SPECIFY 


NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York 17, N. Y. 
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» Agile Metalklad Welding Gog- 


gle Lens are clad with a hard 

and durable alloy of high reflec- 

tivity on the basic welding lens. This trans- 
parent mirror-like surface completely reflects 
harmful ultra-violet and infra-red rays and 
eliminates interfering glare. The clear and 
sharp picture of the work obtained through 
these lenses decreases eye-fatigue and eye- 
strain of the operator, 

thereby increasing produc. 


tion efficiency. 


ONCE TRIED, 
ALWAYS 
SPECIFIED! 


47% yp MORE 


SIBILITy 


15-504 EFFICiBacy 
LWIA 43 


ding distributo, for 
erature o, Write to 


nee your we} 


"SE7 SS AMERICAN AGILE CORPORATION 


x / * 


NOW! NEW EASE AND SPEED 


WITH THE 


CONTOUR MARKER 


5806 HOUGH AVE. 





Compact, fits into hip pocket. Efficient, accurate, 
easy to use. Any of the angles in the illustration 
to the right can be marked off in five minutes or 
less on any pipe from 1% to 18 inches. Saves 
time. labor and gas—will pay for itself in one 


day. 


IF YOUR LOCAL DISTRIBUTOR CANNOT SUPPLY 
Y 


OU CAN ORDER DIRECT. 


TO: CONTOUR MARKER CORP 
1843 E. Compton Bivd. 
Compton, Calif 
Please send me full details on the Contour Marker 


NAME 

COMPANY 

STREET 

City . r soewSevdeve 
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CLEVELAND/3, OHIO 





SAVE! 
TIME AND 


MONEY 


SPEEDY LAYOUT JOBS 
ON PIPE AND 
STRUCTURAL STEEL 









American Bridge Holds 

Open House at Gary 

Famivies and friends of 2,500 employees of 
the Gary, Ind., plant of American Bridge 
Co. and the general public were guests of 
the company during a one-day open houses 
on June 1. Several thousand high schoo! 
students were brought to the plant, a U. S 
Steel subsidiary, by chartered buses. 

Products being fabricated while visitors 
watched included huge girders and other 
structural shapes for buildings, bridges, 
dams, and power plants. Roped-off aisles 
guided the visitors through the. storage, 
riveting, machining, welding, flame-cutting, 
grinding, painting and shipping depart- 
ments. Large signs on machinery and 
products along the aisles explained their 
function and how they were made. 

Heavy welding operations were in prog 
ress on Diesel locomotive underframes, 
earth scrapers, bulldozers, heavy box 
beams and building structurals. Flame- 
cutting was demonstrated on duplicate 
shapes and small parts for earthmoving 
equipment, angle plates, etc. 

A special tent exhibit near the exit of 
the plant included several bridge models 
for which American Bridge has constructed 
major components. Displays showing the 
part the company plays in the business 
and educational life of Gary were also on 
view. 

Hosts included Frank K. McDanel, pres- 
ident of American Bridge, A. J. Paddock, 
operating vice-president, and R. Bruce 
Hunter, present manager of the Gary plant. 


. + * 


Welded Structures Book 

in Third Printing 

“MANUEL OF Desicn For Arc WELDED 
STEEL Structures” by Lamotte T. Grover, 
is now in its third printing. The book was 
first published in 1946 and contains 300 
pages. It is based on standards of the 
American Welding Society, the American 
Institute of Steel Construction and upon 
reports of the Welding Research Council 
of the Engineering Foundation. 

Chapters are included on electrode re- 
quirements, specifications for welded con- 
nections for all sizes of rolled beams and 
a series of diagrams for the rapid design 
of welded connections. Cost is $3, and the 
volume may be obtained from the Air Re- 
duction Sales Co., 60 East 42nd St., New 
York City 17, or any Airco sales office. 


+ * * 


Thew Shovel Celebrates 
Fiftieth Anniversary 
Tue THew Snover Co., Lorain, O., will 
celebrate its 50th anniversary on July 17. 
Its history actually began 4 years earlier, 
in 1895, when Captain Richard P. Thew 
designed and built the first full revolving 
steam shovel. ; 

Developed during the industrial expan- 
sion of the early 1900's, steam shovels 
were soon used in mines, brick plants, 
building excavations, etc. The first single 
motor electric shovel was built by Thew 
in 1903 and one of the earliest gasoline 
powered models in 1914. 

Today, Thew operates 5 plants, 2 in 
Lorain, 2 in Elyria, O., and 1 in Bu- 
cyrus, Ohio. 
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Liquid Oxygen Converter 
Developed by Air Force 

GREAT reductions in weight and bulk of 
ontainers for oxygen have been achieved 
yy the air force recently using liquid 
xygen converters. As yet, the greatest 
need for such a device has been to save 
weight in high-altitude flying operations. 
With adaptations, uses for converters in 
industrial and medical applications are 
toreseen. 

The converter consists of a vacuum 
walled container, a vaporizing coil, operat- 
ing and safety valves. High pressure that 
builds up inside a closed container of 
liquid oxygen precludes the use of tightly 
closed bottles or tanks. Development has 
been carried out by the Army, Navy, and 
Bureau of Standards. Converter and fittings 
to supply a given amount of gas weigh as 
little as one-fifth that of gaseous containers. 
In military flying, the returning of empty, 
heavy gas cylinders from advanced bases 
for refilling has been a serious logistics 
problem. 

In reliability and safety the new con- 
verter compares favorably with high-pres- 
sure gaseous oxygen systems. Wide varia- 
tion is possible in container capacity, de- 
livery flow, temperature and _ pressure 
specifications. 


Suggestion Plans Need 

Publicity for Success 

SuccESSFUL employee suggestion plans are 
dependent on a continuous publicity cam- 
paign, according to a _ report by the 
Policyholders Service Bureau of the Met- 
ropolitan Life Insurance Co. Prompt de- 
cision on suggestions, both in making 
awards and in putting the suggested 
changes into effect, is also a prime ne- 
cessity for a successful program. A copy 
of the report may be obtained by writing 
on your business stationery to Policy- 
holders Service Bureau, Metropolitan Life 
Insurance Co., 1 Madison Ave., New York 
City 10. 


Outlines Eye Safety Program 
At Air Reduction Co. 


THE well-rounded eye safety program in 
effect at Air Reduction Co.’s welding and 
cutting equipment manufacturing plant was 
reviewed recently before the 19th Annual 
Greater New York Safety Convention held 
in New York City. Rowland V. Merrifield, 
insurance manager for Air Reduction, 
gave the presentation. 

The program includes a thorough pre- 
placement physical examination including 
the Snallen acuity test and fluoroscopic 
study of the chest and stomach. Prospec- 
tive employees who pass this test are 
familiarized with company rules and given 
“plano” safety spectacles. Within a week 
the new employee is given a visual effi- 
ciency examination at which time his eyes 
are examined by an opthalmologist. After 
he is certified, he is interviewed by an 
opthalmic dispenser who orders individ- 
ually-prescribed spectacles, with hardened 
lenses and with shields for designated 
jobs. 


Periodic re-examination of the eyes, 
duplicating initial procedures, is made 
every 18 months for employees under 40 
years old and every other year for those 
40 or over. Young employees who are 
myopic (near-sighted) are examined every 
six months, 

Nearly 70% of all Air Reduction em- 
ployees examined required some degree of 
visual correction, Mr. Merrifield revealed. 
In conclusion, Mr. Merrifield reminded the 
audience that much work is necessary be- 
fore industrial eye-safety programs will cut 
down on figures such as the 300,000 eye 
injuries in 1947 recorded by state indus- 
trial accident commissions and the labor 
department. 


. * * 


Budd Co. Buys 
Red Lion Plant 


THe Budd Company has recently acquired 
title to the Red Lion plant in Philadelphia, 
where on a lessee basis it has built stain- 
less-steel railway passenger cars since the 
end of the war. The property cost $5,250,- 
000 and includes 572 acres, 217 of which 
are used for manufacturing purposes. 

More than 4,000 workers are employed 
in the plant which includes a concrete 
structure 56914 ft wide and 1800 ft long. 
On the property are an outdoor - electrical 
substation, cooling water and sewer sys- 
tems and a sewage disposal plant. 

The Budd Co. will continue to use the 
plant for producing railway cars, stainless- 
steel truck trailer assemblies and railway 
disc brakes. 


~ * > 


Stanley Works Adds 

Cold Rolling Facilities 

STanLeY Works, New Britain, Conn., has 
let a contract to the Turner Construction 
Co., for an addition to its cold strip rolling 
mill. 

The one-story structure, 84 by 82 ft, 
will have concrete foundations, brick 
masonry and structural steel framing. Work 
has started and completion is scheduled 
for the end of September. 











DISPLAY beards showing electrode holders. 
ground clamps and cable connectors help 
Hobart distributors sell welding supplies. 
Similar boards display goggles, shields, ete. 
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How to use the 


OXYACETYLENE 
TORCH 


more skillfully 






on every-day 
welding jobs 











LIERE is a practical manual that 
explains both simple oxyacetylene welding 
techniques and the advanced methods and 
refinements that have been developed in the 
use of the oxyacetylene flame. You're taken 
in easy stages through flame cutting, bronze 
welding and braz 
ing, the welding of 





PLUS . . practical tips 
on operating your own 


job-shop. various alloys to 
7 Serene shop over- the specialized tech 
e Setting up a cost niques now being 

system 1 


- 
wy used in pipe w 
e Job estimating ’ . 


e Forms, codes and ing, the welding of 











regulations light metals, ete 


Just Published 


OXYACETYLENE 
WELDING and 
CUTTING 


By STUART PLUMLEY 

Revised by T. B. Jefferson 

Editor, The Welding Engineer 
345 pages @ 8!/, x |! @ $6.50 


\ OU'LL find everything in this book 
from basic information on lighting and ad- 
justing your torch flame to the pre-heating 
that insures best results in welding alumi 
num castings everything from laying 
out a templet for cutting a 90-degree elbow 
to using a soft solder to smooth out dents in 
automobile fenders 
Detailed Instruction on Pipe Welding 

Here's the information you need to make 
you a finished pipe weldor how to pre 
pare the edge of the pipe mark the line 
of cut accurately make a templet to cut 
a 90-degree Y-branch weld a joint be- 
tween pieces of 2-inch pipe protect the 
wood-work during the welding of a pipe 
joint . . . what to do 
about €xpansion and Data tables, charts 
contraction in welding and  “‘large-as-life 
large diameter pipe, drawings explain and 


+ | 
and many other spe- = a a, 
cific job aids. in this quide 





McGraw-Hill Book Co., 330 W. 4id St., NYC 18 | 


Send me Plumley’s OXYACETYLENE WELDING | 
AND CUTTING. (4th Edition) for ten days’ exam! 
nation on approval. In 10 days I will remit $6.50 | 
plus a few cents delivery charge or return the book 
We pay delivery charge if you send cash 
his coupon. Same return privilege 
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NOW! 


A 170 Amp. AC Welder 
for_ jada 





1, Over 25,000 in use—U. L. approved. 
2. Handles from 1/16" to 5/32" rod. 


3. Stepless control from 10 to 170 


amps. 
4. Portable, weight 100 Ibs. 


5. Complete with accessories, ready 
to weld. 

6. One year unconditional guarantee. 

7. Attractive discounts — distributor- 
ships open. 


®PINQUIRIES INVITED 


BIRDSELL MANUFACTURING CO. INC. 


P.O. Box 733 - Los Altos, Calif 











WELDING 
ANB 
BRAZING 


FLUXES 


1. TIME SAVING 2. QUALITY 
PRODUCING 3. PERMANENCE 
IN RESULTS 4.COST REDUCING 





%& When you are welding er brazing get 
the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
livers quality results more easily and 
Inexpensively. 


%& Make your own test of METAL BOND 
products. Find out why METAL BOND 
is so widely used and why users stand- 
ardize on these products. 


%& Send for our handy-size catalog new. 
It contains much helpful welding, brazing 
and soldering information. 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 
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New Distributors 
Ampco Metar, Inc., Milwaukee has an- 
nounced that its full line of are welding 
electrodes will be handled by Omaha Weld 
ing Co.. 1523 Marey St... Omaha, Nebr., and 
Pye-Barker Welding Supply Co., 231 
Pryor St.. S. W., Atlanta, Ga 


* 


Ain Repuction Co., New York City 17, 
has established a warehouse point with 
supplies of oxygen and acetylene at Fidel- 
ity Transfer & Storage Co., 1540 East Fifth 
St., Tulsa, Okla. 


* . 7 


BirpseLt Mere. Co., Inc., Los Altos, Calif., 
has appointed Arizona Welding Equip- 
ment Co., 415 South Seventh St., Phoenix, 
Ariz., as distributors for its line of are and 
spot welders. 











Iianry A. Fout has been named chief 
engineer of Lukens Steel Co., Coatesville, 
Pa. Netts H. Jensen is the new assistant 
chief engineer and Matcotm B. ANTRIM 
the new superintendent of electrical main- 
tenance, P. C. HALDEMAN, chief engineer 
since 1932, and Watter H. Burr, super- 
intendent of electrical maintenance since 
1921, will both retire on July 1, each 
having reached 70 years of age. 


* « ” 


J. H. HuMBeERSTONE was elected president 
of Arcrods Corp. at the annual meeting 
of the board of directors. He was asso- 
ciated with Arcrods at its formation and 
was subsequently director of research and 
more recently vice-president in charge of 
operations. W. E. Brainarp will continue 
as vice-president in charge of operations, 
the post he assumed in December. 


© 


Westinghouse Electric Corp. announces 
that Vice-President L. E. Osporne has 
been assigned staff supervisor over all 
company manufacturing activities. JAMES 
H. Jewett, recently elected vice-president, 
takes over staff supervision on all sales 
and marketing. Joun K. Hopnette be- 
comes general manager of industrial prod- 
ucts with headquarters at Pittsburgh. 
Joun M. McKissin has been appointed 
general manager of consumer products 
with full responsibility 
appliances and home radio division. 


for operation of 


* * * 


Dr. Kart T. Compton has been elected 
a director of the McGraw-Hill Publishing 
Co. Dr. Compton is chairman of the Re- 
search and Development Board of the 
National Military Establishment and chair- 
man of the Corporation of the Massachu- 
setts Institute of Technology. Until re- 
cently he was president of M. I. T. and 
during his career has held many important 
public and private research and adminis- 
trative positions. 


James H. Goss has been appointed man 
ager of engineering in the control division 
of General Electric’s Apparatus Depart- 
ment. JouHn W. BELANGER, manager of 
G-E’s Turbine Division at Schenectady, 
and NicHotas M. DuCHEMIN, manager of 
the Meter and Divisions at 
Lynn, Mass., have been appointed assistant 


Instrument 


general managers of the Apparatus Dept. 


” 


Hiucues J. P. WaAsseRMAN, eminent weld 
ing inventor, and founder of the Swiss 
firm, Societe des Soudures Sastolin S. A... 
recently celebrated his 75th birthday ,in 
Lausanne, Switzerland. His son, Rene D. 
WASSERMAN, is president of Eutectic 
Welding Alloys Corp., New York City. 


* * * 


S. S. Stewart has been appointed pur 
chasing agent, manufacturing division, Air 
Reduction Co. Headquarters will be at 
125 Monitor St., Jersey City, N. J. Mr. 
Stewart joined Air Reduction in 1922 as 
production manager for the Wilson Welder 
and Metals Co., Inc. 


* * * 


GLENN QO. Carter, consulting engineer for 


the Linde Air Products Co., has been elect- 


ed president of the United States Naval 
Academy Alumni Association. Mr. Carter 
is a 1905 graduate of the academy and 
first joined Linde in 1913. He is a past 
president of the Compressed Gas Associa- 
tion and the International Acetylene Asso 
ciation. 


* * * 


Frank P. DenzeL was recently appointed 
general sales manager of Welding & 
Cutting Supply Co., Cleveland 15. Mr. 
Denzel was formerly with Linde Air 
Products Co. 


¥ * * 


A. F. Anyesky, sales manager of Cleve- 
land Tramrail Division of The Cleveland 
Crane & Engineering Co., Wickliffe, O., 
was recently elected president of the Mono- 
rail Manufacturer’s Association. 


* * * 


G. J. Green, welding engineer of Dravo 
Corp., Pittsburgh, recently gave a speech 
before 60 of the company’s superintendents 
and field engineers, on welding procedures 
and methods of field testing pipe welders. 


* * * 


Joun Van Pernis has been appointed 
acting manager of Chicago Manufacturing 
and Distributing Co., manufacturers of 
weld chipping hammers, in the illness of 


T. L. Apts, 


» * * 


Joun J. Meapows is in charge of the re- 
organization of the mechanical engineer- 
ing department of Sam Tour & Co., Inc. 


* * * 


Puitie H. Smirn, director of research and 
development at the John Nooter Boiler 
Works Co., has been elected chairman of 
the St. Louis chapter of the National 
Association of Corrosion Engineers. 
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Mos Jounson has recently joined the 


d sales department of Stoody Co., man- 
acturers of hard-facing alloys. Mr. 


hnson will assist Stoody distributors in 
linnesota and the Dakotas. 
FRANK T. Sisco, director of alloys of iror, 


esearch, has been appointed Technical Di- 
ctor of the Engineering Foundation, New 
York City. 


* * 7” 


fHomas W. Wricut has been 
thie sales staff ot rhe Babcock & 
fube Co., New York District. 


7 . * 


named to 


Wilcox 


Wir has been named district sales 
Chicago office of Lukens 
Mr. Wit has 
Lukenweld 
1937. 
was named superintendent of 
Plant 2, and in 1945 was pro- 
assistant chief 


AMUEI 
nanager of the 
Steel LA. Coatesville, Pa. 


been a sales engineer with 
with which he 
In 1943 he 
| ukenweld 
moted to 


Ke nweld. 


was associated since 


engineer of Lu- 
me ~ + 

GitFrY Warp has been named vice-presi- 

charge of sales of the American 

Manganese Steel Division of the American 

Brake Shoe Co. He 

Chicago Heights, Ill. 


- * 


dent in 


will be located in 


Ropert E. MARSHALL elected 
ary of Worthington Pump and Machinery 
Corp., Harrison, N. J., 
of the board. He 
NEAL BARNEY. 


was secre- 


at a recent meeting 
the late C. 


succeeds 


* * * 


Dr. W. E. 


ind chemical research for M. 


Hanrorp, director of petroleum 
W. Kellogg 
Co., was recently elected a vice-president 
f the company. 


* > * 
Harry S. Hacan has been appointed man- 


ager of the Butler, Pa., freight car plant 
of Pullman-Standard Car Mfg. Co 


* * * 
Died... 


Frep S. DurHAM, Sr., president of Bonney 
Forge & Tool Works, Allentown, Pa. 


passed away on Saturday, May 28. 

a * * 
V. S. Rice, 57, president of Virginia Weld- 
ing Co., Charleston, W. Va., died on May 


12 while attending the National Welding 
Supply Association meeting in Cincinnati. 


He had 


Charleston since 


welding business jn 
and is said to have 


been in the 


1917 


brought the first welding torch and en- 
gine-driven arc welder into the state. The 
Virginia Welding Co. was started in con- 
junction with a welding job shop. Mr. 
Rice was an active member of American 
Welding Society, a member of the execu- 
tive committee of NWSA and one of its 
co founders. 
» ” ~ 

RayMOND J. SCHNEIBERG, assistant vice- 
president of Air Filter Corp., Milwaukee, 
died on May 22. Mr. Schneiberg was well 
known in the heating, ventilating, air con- 
ditioning and welding industries in Wis- 


consin, where he was engaged in sales and 
distribution of such products for many 
years. 
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in coverspees or regular 
models. For chippers and 
grinders as well as 
welders. 


“best 
ions." 
it the face. . 


If you want the 
EyeGard ‘'Cham 
molded to form- 





e000 844802884 


‘NEXT BEST THING: 


“Ge @@RaeFTeAee Vege tatters 44000 000 


‘TO YOUR EYES IS..:- 


“LOTTE LUNN ANNSNAN NANA LVAVA AVA RAR SN 


eyegard 
IT'S A Super Feature... 


Eyegard “Champions” have 10-way ventilation! 


in eye-protection without paying a premium for 


There's extra comfort 
. extra protection because the goggles are impact-resisting 


SOS AALS 


“sss sls he 


is 





it—then you want 
in them because the superlight plastic is 


. extra ventilation through three large vents at side of cup and seven additional vents 


around the lenses. Cool and fog-free 


more than ordinary goggles. 


With all these superior features they 
Next time you order—get EyeGard 
Write for free catalog of Eyegard Equipment 


cost you no 
“Champions 
it will save you real money 


AMERICAN INDUSTRIAL SAFETY EQUIPMENT CO. 


849 LEXINGTON AVE. 














The Welders Favorite 


THE IMPROVED “‘ROUND FILE” 


GAS LIGHTER 


Many superior designs and construction 


features combine to make the Improved 
"Round File" 
economical torch lighter. 


the most efficient and 


An unusually large file area (approx. 
one sq. in.) is provided. The file is of 
superior quality, hardened in our own 
factory. Spark metal is of large diam- 
eter and the patented cartridge hold- 
ing the metal locks exactly into posi- 
tion, 


permitting instant replacement. 


SAFETY GAS LIGHTER CO. 
(Est. 1901) 
LYNN, MASSACHUSETTS 








BROOKLYN, NEW YORK 


DIVISION OF THE RDETT OXYGEN COMPANY + CLEVELAND, OHIO 


SPOT WELDERS 


BUTT WELDERS 
GUN WELDERS 
WELDING TIPS 


Eisler manufactures 
@ complete line of 
RESISTANCE 
SPOT WELDERS 
for all types of Welding 
SIZES FROM 
Vg to 250 KVA 


TRANSFORMERS 





OEE OE SRY EE eee 





FOR 

LIGHTING 

FURNACES 

POWER 

PHASE 
Lane CHANGING 

STVU = Tee ETC 
Eisler's Transformers are Built to Suit Any Job 


From 4, to 250 KVA 
also Manufacturer of Machinery for the Complete 


Production of incandescent Bulbs, Radio and 
Electronic Tubes 
+ 
EISLER ENGINEERING CO., Inc. 


CHAS. EISLER, Pres 


749 So. 13th St. (near Avon Ave.), Newark 3, N. J 
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W-AL-CO RODS 


for Welding of ALUMINUM 


ELECTRIC AND GAS 
WE..DING 


Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 716 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 








“ANTI-BORAX” 


FLUXES 


Have Always BEEN 


Low Gas 
Temperature Saving 
Fluxes Fluxes 
































SO IMPORTANT..... 
YET COST SO LITTLE 


“Anti-Borax” Fluxes are GOOD... they 

are GUARANTEED. For best results in 

welding cast iron, brass, bronze, malle- 

able iron, stainless steel, and aluminum 

use “ANTI-BORAX” Fluxes. 

@ No. 1 Cast Iron Welding Flux 

@ No. 2 Brazing Flux for Brass, 
Bronze, etc. 

e@ No. 4 “Brass-Cast” Flux for Bronze 
Welding Cast Iron 


@ No. 5 Aluminum Flux for Cast 
Aluminum 

@ No. 8 Aluminum Flux for Sheet 
Aluminum 


@ No. 9 Stainless Steel Welding Flux 
@ No. 11 Tinning Compound 
@ No. 16 Silver Solder Paste Flux 
Send for free samples 
Manufactured only by 
ANTI-BORAX COMPOUND CO. 
FORT WAYNE, IND. 
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|The Technical Slant 
| 
| 
| Salesmanship 
| INCREASING WHOLESALE Drug SALESMEN’S 
By James H. Davis. Pub 


Bureau of Business 


EFFECTIVENESS. 
lished by 
Ohio State University, Columbus, 
1948. Cloth, 6 x 9 in.; 1°3 pages. 

Salesmen and those who employ sales- 
men will find “Increasing Wholesale Drug 
Effectiveness” an 
helpful guide in these days when a sales 
effectively. This 
a 72-day study of 70 
While the data 
given refers only to the selling of wholesale 
drugs, it 
any selling 


Research, 
Ohio, 


Price $3. 


Salesmen’s extremely 
man must sell and sell 
volume is based on 
wholesale drug salesmen. 
is pertinent and applicable to 
including 
equipment and supplies. 


activity, welding 

The research carried on by Dr. Davis 
in this study was an attempt to determine 
more precisely what makes a_ salesman 
click. Purposes and methods of conduct- 
ing the study and details on the sources 
opens the book. Then the reader is given 
a detailed account of a wholesale sales- 
man’s job, his working conditions and the 
background of his sales organization. 

It is extremely enlightening to learn 
from time studies, as did Dr. Davis, of the 
considerable differences between good and 
poor salesmen in their sales approach and 
their use of effective and ineffective selling 
time. He was able to establish relation- 
ships between time spent on a call and the 
resultant sales as well as a relation be- 
items mentioned and total sales. 
Other chapters discuss selling difficulties, 


tween 


job specifications and sales training and 
also give specific information about in- 
creasing a salesman’s efficiency. Data pre- 
sented is supplemented by some 70 tables 
and 22 charts. (See page 32 of this issue.) 


* * * 


Farm Machinery 


FarmM MACHINERY AND EQUIPMENT, 3rd 
Edition. By Harris Pearson Smith. Pub- 
lished by McGraw-Hill Book Co., New 


York, 1948. 
Price $5. 


The new 


Cloth, 6 x 9 in.; 520 pages. 
edition of “Farm Machinery 
and Equipment” is an excellent text and 
reference covering the more important 
types of machines used in general farming. 
As such it should prove to be valuable 
for the job welding shop in rural areas, 
where an understanding of the assembly 
and operation of all types of equipment 
is required for successful shop repairs. 
Recent years have seen many changes 
in farming methods that have reduced 
farm labor requirements as well as farm 
production costs. The author in his re- 
vision has remembered this fact and added 
considerable material dealing with farm 
mechanization. New chapters emphasize 
the improvements in tractor implements, 
especially those for row-crop tractors, the 
perfection of the self-propelled combine, 
the one-man self-tieing hay baler, the 
cotton picker, the corn picker, and the 
beet harvester. The section dealing with 


moldboard plows discusses all types of 
shares and gives pointers on sharpening 
them. 
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Ventilation 
DESIGN OF 


INDUSTRIAL EXHAUST SysTEMS 


2nd Edition. By John L. Alden. Pul 
lished by Industrial Press, New York 
1948. Cloth, 5 x 8'5 in.; 252 page 


Price $3.50 

Two chapters have been added to th 
Industria 
to make it more com 
Still missing, however, is a_ table 
which this reviewer think: 
should be a part of any text or reference 
volume. 


edition of “Design of 
Exhaust Systems” 
plete. 


revised 


of contents, 


New chapters are on hoods for fumes 
and axial-flow fans. The other chapters 
discuss how to design, build or buy exhaust 
systems that will adequately’ and economi 
cally perform the functions required by 
law or prescribed 
specialists. 


by industrial hygiene 
In addition to exhaust venti- 
lation there is information on low pressure 
pneumatic conveying, design of hoods, 
piping and structural details and the se 
lection of dust separators and fans. 

Some 120 drawings and diagrams should 
prove helpful in the design of exhaust 
systems for certain industries mentioned. 
Welding fume control is mentioned briefly, 
accompanied by a suggested portable hood 
design. 


* - * 


Government 

THe Hoover Commission Report: On 
Organization of the Executive Branch of 
the Government. Published by McGraw- 
Hill Publishing Co., New York, 1949. 
Cloth, 6 x 9 in., 524 pages. Price $3.75. 

Anyone interested in reducing his $7,500 
share of the public debt will find this an 
important work on the need for stream- 
lining our government. Ex-President Her- 
bert Hoover headed the specially appointed 
commission which surveyed the executive 
branch of government. From its findings 
comes this condensed version of 23 sepa- 
rate reports on increasing the efficiency 
and reducing the expense of government. 
These reports cover all of the departments 
and many of the agencies and bureaus as 
well as general problems like statistical 
activities, accounting and budgeting, gen- 
eral management, research, federal-state 
relations and federal corporations. 

The Hoover Commission Report is neces- 
sary reading for everyone interested in 
good government. The average reader will 
be amazed at the disclosure of inefficien- 
cies, duplication and wastefulness. 


* * * 


Metallurgy 
Wetpinc Metatiurcy, 2nd Edition. By 
O. H. Henry and G. E. Claussen, revised 
by G. E. Linnert. Published by American 
Welding Society, New York, 1949. Cloth, 
5 x 7% in.; 505 pages. Price $2.50. 
The revised edition of “Welding Metal- 
lurgy” has been expanded by 150 pages 
to include welding developments of the 
past eight years. Simplicity of language. 
laudable in the first edition, has been re- 
tained. Designed as a book for both the 
technical and non-technical reader, it opens 
with an introduction to the fundamentals 
of metallurgy. Welding processes, struc- 
tures of metals, fluxes and slags and the 
welding metallurgy of specific materials 
occupy subsequent chapters. 
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Spot Welding Gun 


2,464,054. Josepn J. Panik, Detroit, 
Mich. Assigned to Banner Products Co., 
Milwaukee, Wis. Filed Oct. 26, 1946, 
Issued March 8, 1949, 

A portable spot welding gun consists of 
a pair of terminal rods having welding 
electrodes which move toward and away 
from each other as pivotally connected 
rods are moved. An actuating mechanism 
including an elongated leaf spring causes 
the pivotal movement. 


~ 








Electrode Die 


2,467,636. Bernarp Stoupt, Valley 
Stream, N. Y., and ANTHONY GIORDANO, 
Brooklyn, N. Y. Assigned to Ames Spot 
Welder Co., Inc., Brooklyn, N. Y. Filed 
July 24, 1948. Issued April 19, 1949. 

Patent pertains to an electrode die for 
making contact tips of resistance welders. 
The die comprises a body having a groove 
in one side and a yieldable mat-like piece 
of conducting material on the same side. 
Intermediate portion of the conducting 
material is deformed into a bulge project- 
ing into the groove. 

- . * 


Welding Electrode 


2,463,096. Francis E. Garriott, West 
Allis, Wis. Assigned to Ampco Metal, 
Inc., Milwaukee, Wis. Filed March 1, 
1946. Issued March 1, 1949. 

A bronze electrode for arc welding con- 
sists of a core rod and a covering for it. 
The covering comprises a mixture of fluor- 
ide slag-producing material, silicate binder, 
iron and potassium. The iron is in powder 
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and iron oxide form, while the potassium | 
is in feldspar and potassium silicate. From 
5 to 50% by weight of the covering is iron. | 





Blowpipe Design 


2,456,784. Homer W. Jones, Westfield, 
N. J. Assigned to Union Carbide and Car- 
bon Corp. Filed March 9, 1944, 
Dec. 21, 1948. 

A nozzle in combination with a body 
produces a postmixed oxy-fuel gas flame. 
An inclined fuel-gas passage and an in- 
clined oxygen passage converge at a com- 
mon orifice in a surface of the body. Since 
the flame produced thereby is subject to 
a undesirable shape unsuitable for weld- 
ing, means for improving the shape of 
the flame are provided. These means 
comprise a tip having a mixed gas 
passageway extending from the original 
surface to the outer surface of the tip. 
The cross-sectional area of the passageway 
is equal to both of the other passages. The 
length of passageway is of the order of 
twice its diameter. 


Issued 








Coated Welding Wire 


2,464,186. Atbert M. Ross, Westmont, 
Ill. Assigned one-half to William S. Gil- 
pin, La Grange, Ill., and one-half to Na- 
tional Cylinder Gas Co., Chicago. Filed 
Nov. 15, 1945. Issued March 8, 1949. 

Patent pertains to a welding wire which 
has an elongated core with an enveloping 
sheath of flux material. A strip extends 
longitudinally of the core and is im- 
bedded in the flux sheathing. The strip is 
of tortuous form to extend about opposite 
sides of the core. A second strip also ex- 
tends along the core on the outside of the 
first strip. Portions of the second strip 
are exposed at the surface of the flux. 

. o . 


=. 


= Bb ~i 2AHB FH 


Cutting Electrode 


2,462,463. Ropert Henry Farmer Boor, 
London, England. Assigned to Under 
Water Welders & Repairers, Ltd., London. 
Filed May 1, 1945. Issued Feb. 22, 1949. 

An electrode for underwater cutting com- 
prises a refractory main body of carbon 
and a metal case surrounding it. An in- 
sulating covering is around the metal. 
Carbon and casing form a passage for 
oxygen from end to end of the electrode. 
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0. K. I. 
TORCH LIGHTER 





ONLY om 
$1.25 oc 
TAP it “~ 
ONCE WITH +, 
YOUR TORCH i. ; 
TIP — IT’S LIT! 
$1.15 in lots of 12 to 49 oe 
$1.00 in lots 50 or more — 
\ + —% 
Order from your distributor or al 


O. K. I. WELDING SUPPLY CO. 
1630 WALNUT ST., CINCINNATI, OHIO 
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ALADDIN 
ROD 


for WELDING THESE AND THOU- 
SANDS OF OTHER PARTS 


* AUTOMOBILE 


e Radiator Grilles e Carburetors 

e Lamp and Spare Tire ¢ Fuel Pumps 
Brackets e Windshield Wiper 

e Door Handles Body 

e Windshield Frames 


* MACHINE PARTS 


e Cone Holders and e Vending Machines 
Tension Arms of Silk © Pressure Lubricator 
Creels e Rotary Press 

e Electric Hoists @ Printing Press 

@ Time Recorder e Escalator Treads 

e Paint Sprayer e Gears 

¢ Coal Stokers e Washing Machine 

e Mixers Parts 

¢ Motor and Gear e Woodworking 
Housings Machinery 

e Vacuum Cleaner 





y v 
No Puddling No Flux 

The Aladdin Method is the safe and easy way to 
solder and braze aluminum and to weld white metal. 
The Aladdin Rod is the only rod guaranteed to pro- 
duce welds of greater tensile strength than the origli- 
nal metal. Write now for complete facts. Handled 
by jobbers everywhere. 


ALADDIN 
ROD & FLUX MFG. CO. 


GRAND RAPIDS, MICHIGAN 
Cable Address ‘Aladdinco" 





Oe el ee 


TILLMAN 


GLOVES - GARMENTS 


COWHIDE LEATHER 
GLOVES & MITTENS 
@ ONE-PIECE BACKS 
@ WOOL BACK LINING 
@ WELTED SEAMS 


@ TWO THUMB REINFORCEMENTS 
eee 
SEND FOR CATALOG 
JOHN TILLMAN & CO. 


1561 W. 19th St. Long Beach, Calif. 
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Gas Fitting 


2,456,913. Wittiam ¢ 
ton, Tl, and Savin I 


ButtNner, Evans 
SuNpstrom, Chi- 
cago. Assigned to The Bastian-Blessing 
Co., Chicago. Filed March 25, 1947. 
Issued Dec. 21, 1948. 





For use in a fitting a new filler valve has 
a cylindrical passage with a shoulder at 
one end and an inwardly facing conical 
seat at the other. A valve fits on the conical 
seat. An annular groove opens into the 
valve at the end opposite the seat. Flutes 
on the sides of the valve support it in the 
passage. Radial holes connect each flute 
with the annular groove. A second valve 
seat coaxial with the conical seat and a 
second valve member are supported by the 
first member. Second valve is movable in- 
dependently of the first for closing against 
the second seat. 


Welding Transformer 


2,464,061. Witttam A. So.ey, Jr., Mel- 
rose, Mass. Assigned to General Electric 
Co., Schenectady. Filed April 3, 1946. 
Issued March 8, 1949, 

Patent covers a circuit containing a 
main transformer and a current trans- 
former, both having multi-section primary 
windings and a secondary winding. A 
controller varies the input current of the 
main transformer between wide limits. An 
ammeter is connected to the secondary of 
the current transformer. Each section of 
the current transformer primary is con- 
nected in series with a different section of 
the main primary so as to constitute a 
number of groups of series-connected sec- 
tions. Means are provided for selectively 
connecting the groups in parallel and in 


series, 


PLAIN AND ALLOYED 
GRAY IRON 
WELDING RODS 
AND ELECTRODES 


oO 


CAST ALUMINUM 
WELDING RODS 
OF STANDARD ANALYSIS 
Write for Complete Information! 


THE CHICAGO HARDWARE FOUNDRY CO. 


“Dependable Since 1897" 
2079? Commonwealth Avenue 


NORTH CHICAGO, ILLINOIS 








EVER-KLEAR 
COVER LENS 


NINETEEN YEARS OF PROVEN SERVICE 





Employ 
Ever-Klear Lens 


or 
better welding 


Clear Vision 


Comfortable Vision 


Is what EVER-KLEAR Cover Lens gives you. 
You can't do your best welding unless your 
vision is clear and comfortable. Thousands 
have found this to be true after using 
EVER-KLEAR Cover Lens. They give a keen 
sharp view of the weld always. er do not 
pit. 


Size 2x4" for arc- 
welding shields... .$2.40 per dozen 


Sizes 4612 to 50 
M.M., for goggles 
Contact your nearest Jobber. If they cannot 


supply you, send order direct, giving 
Jobber's name. 


F. R. FAULK, Distributor 
405 Penn Ave. Pittsburgh 22, Pa. 
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